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COMMERCIAL    PROGRAMME    OF  THE  THIR- 
TIETH CONVENTION,  NATIONAL  ELEC- 
TRIC LIGHT  ASSOCIATION 


The  thirtieth  convention  of  the  association  was  held  at 
Washington,  and  Friday,  June  7,  was  set  aside  on  the  pro- 
gramme as  "Commercial,  or  New-Business  Day."  At  the 
request  of  President  Williams,  Mr.  W.  W.  Freeman  took  the 
chair,  and  opened  the  session  with  the  following  remarks : 

Chairman  Freeman:  I  believe  that  one  of  the  essentials 
of  success  in  commercial  life  is  the  ability  to  adapt  oneself  to 
circumstances.  I  have  been  given  a  programme  marked  out 
in  minutes — ^almost  in  seconds — which  appears  to  make  it  diffi- 
cult to  get  through  with  the  matter  in  hand,  even  if  we  had 
begun  promptly  at  ten  o'clock.  Due  to  the  introduction  of  the 
most  important  subjects  that  we  have  been  considering,  we  are 
one  hour  behind  the  schedule,  and  it  behooves  us  to  show  our 
commercialism  by  getting  through  with  the  programme  within 
the  time  limit  at  our  disposal. 

We  will  begin  with  The  Commercial  Field,  followed  by 
Questions  of  Policy.  I  have  now  the  pleasure  of  calling  upon 
the  originator  and  moving  spirit  of  the  Co-operative  Electrical 
Development  Association,  Mr.  J.  Robert  Crouse,  who  will  read 
a  paper  on  Co-operative  Commercialism  in  the  Electrical  Field. 


The  Commercial  Field 


CO-OPERATIVE  COMMERCIALISM  IN  THE  ELEC- 
TRICAL FIELD 
Introductory 

Through  the  continued  courtesy  of  your  officers,  yourselves 
and  your  special  committees,  it  has  been  my  pleasure  on  two 
previous  occasions  to  raise  the  question  of  closer  commercial 
co-operation  for  your  consideration,  at  Denver  in  1905,  and 
Atlantic  City  in  1906.  The  conditions  that  suggested  the  idea, 
the  organization  that  nurtured  it,  the  trade  relations  existing,  and 
the  essential  points  pertaining  to  its  earlier  development,  are  of 
record  in  your  previous  proceedings,  and  will,  therefore,  not  be 
again  reviewed.  The  force  of  the  idea,  the  practical  nature  of 
the  plans,  and  the  efficient  results  obtained,  are  such,  I  confi- 
dently believe,  as  will  increasingly  commend  the  subject  to  your 
best  sentiments  and  business  judgment  alike.  The  entire  prop- 
osition, may  I  ask  you  at  the  start  to  view  as  the  product  of 
the  co-operation  of  many  men  who  have  been  willing  to  venture 
their  time  and  considerable  sums  of  money  in  bringing  to  a 
practical  working  basis.  The  degree  of  its  future  success  will 
likewise  depend  upon  the  extent  to  which  it  can  effectively 
appeal  to  all  the  branches  of  the  trade  for  both  their  moral  and 
financial  co-operation. 

Objects 

The  objects  of  this  co-operative  movement,  briefly  stated, 
are  as  follows : 

First — The  promotion  of  the  increased  and  more  extended 
use  of  electric  current  by  the  public  for  light,  heat  and  power 
against  all  competitors  for  like  service,  as  an  end  in  itself  and 
as  a  means  to  the  increased  demand  for  electrical  apparatus  and 
supplies,  and  the  co-operative  planning  and  execution  of  various 
means  and  methods  effective  to  this  end. 

Second — The  establishment  of  co-operative  commercial  rela- 
tions, both  moral  and  financial,  among  the  different  electrical 
interests,  from  the  manufacturer  to  the  consumer,  to  the  end  that 
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each  may  contribute  in  some  measure  toward  bringing  about  the 
above  results  desired  in  common  by  all. 

Double  Aspect 

The  subject  presents  itself  at  once  in  two  aspects : 
First,  as  a  theoretical  principle  in  business  development. 
Second,   as   a  practical,   workable   refinement   in   business 

organization. 

Theoretical  Aspect 

Commercial  co-operation,  which  we  are  all  dealing  with  daily, 
consciously  or  unconsciously,  in  the  development  and  manage- 
ment of  individual  business,  is  a  thoroughly  accepted  principle 
and  a  recognized  factor  in  increasing  productive  and  distributing 
efficiency.  It  amounts  to  the  recognition,  by  increasing  numbers 
of  men,  of  the  fact  that  they  can  gain  more  individually  by  joining 
others  in  the  prosecution  of  an  enterprise  than  is  possible  in  an 
equal  degree  by  their  segregated,  conflicting,  individual  effort. 

Within  the  memory  of  men  present,  business  has  passed  con- 
secutively through  the  periods  of  individualism,  co-partnership, 
corporation,  consolidation  and  association.  This  rapid  transfor- 
mation in  method  has  been  based  upon,  and  is  in  proportion  to, 
the  recognition  of  broader  grounds  of  common  interest,  on  the 
basis  of  which,  notwithstanding  necessary  differences,  more  effect- 
ive means  for  their  prosecution  has  been  undertaken.  Each 
advance  has  been  in  effect  a  refinement  of  the  co-operative  prin- 
ciple, and  has  justified  itself  fully  through  tremendous  increase  in 
the  efficiency  of  production,  with  more  questionable  gains  in  the 
field  of  distribution. 

Summed  up  in  a  paragraph,  this  development  has  amounted 
in  some  directions  to  the  reasonable  restraint  of  such  competitive 
effort  as  tends  to  defeat  the  real  objects  of  more  efficient  produc- 
tion and  distribution,  and  in  other  directions  to  the  stimulation  of 
competitive  effort  in  channels  where  the  result  is  a  gain  to  those 
ends. 

It  is  to  be  observed  that  the  field  of  manufacture  or  produc- 
tion has  offered  the  widest  play  for  enormous  gains  in  the 
efficiency  of  production  through  specialization,  co-ordination  and 
co-operation.  Selling  and  distribution,  on  the  other  hand,  have 
not  made  any  comparable  gains  in  efficiency,  although  refinement 
and  complexity  of  organization  have  been  steadily  progressing. 


All  this  massing  and  complexity  in  the  distributing  field  has 
incited  competitive  neutralizing  resistance,  so  that  progress  as  a 
whole  has  been  made  at  a  maximum  expenditure  of  money  and 
effort.  Production  has  been  subject  to  the  advantageous  working 
of  the  economic  law  of  increasing  returns,  while  distribution  has 
been  rather  subject  to  the  limitations  of  the  economic  law  of 
diminishing  returns. 

If,  therefore,  within  a  given  business,  such  as  the  electrical 
business,  a  plan  of  co-operative  commercialism  can  be  found 
which  will  develop  under  the  economic  law  of  increasing  returns 
and  escape  from  the  wastefulness  of  unrestricted  competitive  dis- 
tribution, which  is  subject  to  the  economic  law  of  diminishing 
returns — such  a  plan,  I  believe,  must  commend  itself  to  your 
careful  consideration.  Even  this  hasty  review  of  the  development 
.  of  commercial  co-operation  leads  inevitably  to  the  conclusion  that, 
as  at  each  step  its  application  has  increased  real  efficiency,  so  its 
further  extension  along  lines  dictated  by  its  past  evolution  must 
carry  corresponding  gains. 

So  much  for  what  one  may  choose  to  call  the  academic  side 
of  this  proposition,  which  will  be  disposed  of  with  the  practical 
statement,  with  which  we  shall  all  agree,  that  a  theoretical 
proposition  is  practical  when  it  works. 

Practical  Aspect 

The  practical  consideration  of  this  question  involves  three 
propositions : 

First — ^As  to  whether  we  have  not  now  reached  a  stage  of 
business  development  where  a  community  of  commercial  interests 
actually  exists  of  which  we  are  not  taking  full  advantage. 
Whether  by  further  extension  and  adaptation  of  commercial 
co-operation  among  ourselves  we  can  not  more  effectively  and 
extensively  influence  the  public  to  a  larger  and  larger  propor- 
tionate expenditure  for  electrical  service  of  the  eighteen  billion 
dollars  of  wealth  annually  produced,  rather  than  that  it  should 
be  stored  in  savings  banks,  expended  on  automobiles,  pianos, 
talking  machines,  and  so  forth,  to  say  nothing  of  the  appliances 
and  devices  that  immediately  compete  with  cheaper  and  inferior 
service  for  light,  heat  and  power. 

Second — If  the  existence  of  such  a  community  of  commercial 
interest  can  be  so  established,  the  second  proposition  involves  the 
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question  as  to  whether  practical  plans  can  be  presented  to  reap 
the  advantages. 

Third — ^Assuming  the  first  two  propositions,  the  third  point 
involves  the  question  as  to  whether  per  unit  of  money  and  effort 
expended  on  the  plans  they  will  yield  a  better  return  than  it  is 
now  possible  to  secure. 

As  to  the  first  proposition,  we  have  passed  in  the  electrical 
field  through  all  the  various  stages  of  commercial  development 
and  have  reached  the  period  of  associations,  which  exist  in  one 
form  or  another,  city,  state  and  national,  in  the  central-station, 
contracting,  jobbing  and  manufacturing  fields. 

An  analysis  of  this  broadening  interest  in  co-operative  or 
associated  work  is  seen  to  rest  upon  an  interdependence  of  com- 
mercial interests  peculiarly  strong. 

First,  this  is  noted  as  among  the  different  services  furnished 
for  lighting,  heating  and  power.  The  introduction  of  one  service 
strongly  disposes  the  users,  as  well  as  others,  to  the  employment 
of  the  other  two.  The  development  of  the  lighting  service  imme- 
diately emphasizes  the  necessity  for  the  development  of  the  power 
and  heating  service,  and  upon  the  proper  balance  of  the  three 
largely  hinges  the  future  development  of  them  all. 

This  community  of  interest  seems  clear  when  one  considers 
that  the  electrical  devices  in  which  the  public  either  are  or  can  be 
interested  are  comparatively  few  in  number  for  lighting,  heating 
and  power  and  relatively  small  in  money  value,  yet  upon  their 
increased  sale  and  use  depend,  first,  the  success  of  the  central 
station  and  the  contractors,  and  second,  that  of  the  jobber  and 
the  manufacturer. 

The  market  for  us  all,  therefore,  whether  reached  directly  or 
through  and  against  one  another,  is  in  the  end  this  g^eat  money- 
spending  public,  pre-occupied,  incredulous  and  indifferent  to  the 
advantages  of  electrical  service,  so  apparent  to  ourselves. 

This  question,  then,  of  popularizing  and  educating  the  public 
to  the  freest  possible  use  of  electricity  for  light,  heat  and  power 
is  a  vital,  existing  community  of  interests  to  us  all,  whether  w« 
manufacture,  job,  construct,  or  sell  current.  We  are,  in  fact, 
joint  sellers  of  the  final  service.  Here  is  the  edge  of  the  com- 
mercial wedge  which  we  owe  it  to  ourselves  and  to  one  another, 
for  the  purest  of  commercial  reasons,  to  drive  home  by  the  most 
effective  methods  for  the  expansion  of  the  market,  common  in  this 
degree  to  us  all. 
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As  to  the  second  proposition,  involving  the  question  of  prac- 
tical plans,  the  following  are  the  plans  already  formulated,  which 
have  been  reviewed  and  favorably  passed  upon  by  your  special 
committee  of  two  years'  standing  as  well  as  by  committees  of  all 
the  representative  associations  in  the  electrical  field.  Some  of 
them  have  been  put  into  operation,  but  many  of  them  remain  for 
the  future,  and  are  contingent  upon  widespread  moral  and 
financial  co-operation,  toward  which  we  are  aiming. 

General  Character  of  Plans 

Broadly  speaking,  the  plans  as  formulated  aim  at  the  creation 
and  extension  of  the  market  along  three  lines. 

First — Through  creating  the  favorable  conditions  and  provid- 
ing the  proper  facilities  for  the  most  rapid  and  flexible  interchange 
of  the  best  commercial  ideas  and  methods  throughout  the  non- 
competing  branches  of  the  trade,  the  contractors  and  the  central 
stations  in  particular. 

Second — By  bringing  to  the  effective  support  of  the  non- 
competing  branches  of  the  trade  the  further  united  commercial 
stimulus  and  backing  of  the  competing  branches,  the  manufac- 
turers and  the  jobbers. 

Third — ^The  massing  of  the  combined  selling  strength  of  all 
branches  of  the  common  market,  the  public,  through  a  national 
campaign  of  advertising  and  commercial  publicity,  exploiting  the 
generic  uses  and  advantages  of  electrical  service,  ^nd  by  reaching 
in  addition  allied  lines,  such  as  architects,  builders,  contractors, 
real  estate  dealers,  and  so  forth,  with  subsidiary  campaigns  and 
personal  work. 

The  successful  execution  of  the  detailed  plans  will  increas- 
ingly generate  the  disposition  on  the  part  of  every  one  concerned 
to  lend  a  hand,  and  this  in  turn  would  insure  the  further  extension 
and  prosecution  of  the  movement,  to  which  at  the  present  time 
there  appears  to  be  no  visible  limit. 

Detailed  Plans 

The  detailed  plans  referred  to  are  briefly  outlined  below : 

Representatives  in  the  Field 

The  commercial  work  of  the  executive  officer,  as  is  obvious, 
would  be  along  the  lines  of  general  supervision  of  the  activities 
of  the  association,  presenting  it  and  its  work  before  national 
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and  state  associations  of  central  stations,  jobbers  and  contractors, 
as  well  as  before  associations  of  manufacturers,  aiming  to  increase 
interest  in  the  work  and  to  stimulate  greater  co-operation  in 
making  the  work  increasingly  effective.  His  time  would  also  be 
devoted  to  a  considerable  extent  to  increasing  the  membership  of 
the  association. 

One  representative  would  have  immediate  supervision  of  the 
detailed  commercial  work  in  the  electrical  field,  spending  the 
greater  portion  of  his  time  in  calling  upon  the  lighting  companies, 
jobbers  and  contractors  in  cities  of  100,000  population  and  over, 
for  the  double  purpose  of  giving  and  receiving  information. about 
the  latest  selling  means  and  methods.  He  should  be  able  to 
properly  address  the  soliciting  force  of  the  companies  visited,  and 
to  stir  up  increased  enthusiasm  and  interest  among  them  by 
reviewing  the  work  of  other  companies  and  soliciting  forces  where 
the  most  progressive  methods  are  followed  and  the  best  results 
secured. 

If  the  suggestion  already  made  is  found  to  be  practicable  he 
can  arrange  for  the  interchange  of  expert  solicitors  from  one 
company  to  another,  which  would  doubtless  be  found  to  have  a 
very  stimulating  effect  upon  the  sales  organization,  and  experi- 
ence would  undoubtedly  suggest  other  lines  of  activity,  of  a  sim- 
ilar character,  which  could  be  followed. 

Where  conditions  would  indicate  the  advisability,  he  would 
arrange  to  give  a  dinner  to  the  leading  commercial  men  connected 
with  the  central-station,  jobbing  and  contracting  interests,  at 
which  the  association's  work  could  be  presented  under  most  favor- 
able circumstances.  Much  good  to  the  business  would  d6ubtless 
result  from  such  all-around  interchange  of  ideas,  experience  and 
improvement  of  acquaintance. 

Such  general  subjects  as  co-operative  advertising  of  elec- 
trical service  in  the  local  newspapers  by  all  interests  effected, 
could  be  discussed,  which  seems  to  offer  great  opportunities  in  the 
few  instances  in  which  it  has  been  tried. 

He  could  use  his  good  offices  to  further  the  interests  of  the 
co-operating  advertising  agencies  where  he  believed  their  services 
would  benefit  the  local  interests. 

He  would  make  a  point  of  furnishing  the  trade  press  with 
such  commercial  information  secured  in  his  work  as  would  be 
stimulating  to  other  companies  for  use  in  their  *  new-business 
departments. 
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Finally,  it'  would  be  his  duty  to  turn  in  for  permanent  record 
a  report  of  the  general  situation  in  each  city,  giving  statement  in 
detail  as  to  the  commercial  conditions  existing,  so  that  in  the 
course  of  time  the  progress  made,  as  reflected  by  increased  com- 
mercial activity,  could  be  tangibly  arrived  at. 

The  work  of  a  second  representative  would  consist  of  the 
same  lines  of  activity,  except  that  it  would  be  devoted  to  similar 
electrical  interests  in  cities  of  from  10,000  to  100,000  population. 

Under  the  direction  of  this  representatfve  would  be  three 
additional  representatives,  who  would  travel  in  cities  of  the  popu- 
lation above  noted. 

All  of  these  representatives,  as  well  as  every  one  connected 
with  the  association,  would  make  a  point  of  urging  upon  such 
central  stations  as  are  not  represented  in  the  state  and  national 
associations,  the  importance  of  membership  and  the  advantages 
to  be  gained  from  it. 

Twelve  representatives  would  work  along  the  same  general 
lines  as  before  described,  except  that  their  work  would  be  in  cities 
of  a  population  of  10,000  and  under.  Some  special  conditions  are 
often  met  with  in  these  cities  that  do  not  appear  in  the  others ; 
namely,  the  question  of  the  establishment  of  day  circuits,  as  well 
as,  frequently,  the  existence  of  systems  of  rates  that  are  in  them- 
selves a  hindrance  to  profitable  business  extension. 

Referring  to  the  question  of  day  service  in  these  cities,  which 
is  an  important  one,  it  may  be  noted  that  67.78  per  cent  of  the 
central  stations  in  Michigan  and  65.6  per  cent  of  the  central  sta- 
tions in  Ohio  do  not  maintain  24-hour  service.  This  condition 
prevails,  as  already  noted,  largely  in  cities  of  15,000  population 
and  belpw.  The  president  of  the  Michigan  Electric  Light  Asso- 
ciation, at  its  last  meeting,  stated  that  many  such  stations  should 
be  operating  a  24-hour  service,  that  there  existed  no  sufficient  rea- 
son why  they  should  not.  This  offers,  therefore,  a  very  fertile 
field  for  effective  work.  The  detailed  statistics  in  reference  to 
this  situation  in  the  states  of  Michigan  and  Ohio  may  be  assumed 
to  be  typical  of  conditions  existing  in  other  states. 

Provision  is  made  in  the  plans  for  a  corps  of  expert  solic- 
itors ;  one  for  power  work,  one  for  heating  and  one  for  lighting. 
Under  the  direction  of  the  first  representative,  they  would  be 
employed  in  assisting  such  central  stations  or  contractors  as  were 
found  to  desire  it  in  starting  an  active  commercial  campaign.   In 
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this  connection  it  has  already  been  suggested  by  several  of  the 
smaller  central  stations  that  they  would  welcome  an  arrangement 
whereby  they  could  secure  the  service  of  a  solicitor  for  a  part  of 
his  time.  This  suggests  a  line  of  work,  which,  if  fotmd  practicable, 
could  be  indefinitely  extended.  It  could  also  doubtless  be  placed 
upon  a  self-sustaining  basis  after  some  experience  had  been 
gained  in  its  operation. 

Representative  Among  Electrical  Contractors 

Provision  is  made  for  a  representative  who  would  devote 
his  attention  to  the  electrical  contracting  interests,  co-operating 
with  them  along  lines  which  might  reasonably  be  expected  to 
result  in  increased  business.  This  work  would  be  based  upon  an 
analysis  of  the  commercial  practices  of  the  most  progressive  con- 
tractors, with  the  object  of  calling  such  methods,  as  forcibly  as 
possible  to  the  attention  of  contractors  generally. 

He  would  also  examine  the  conditions  under  which  central 
stations  and  contractors  are  at  present  working  together  to  the 
best  advantage,  with  the  object  of  making  the  basis  of  such  rela^ 
tions  known  widely  in  both  the  central-station  and  contracting 
fields. 

For  the  purpose  of  creating  as  much  interest  as  possible  in 
the  association  and  its  commercial  work,  the  officers  of  the 
National  Electrical  Contractors'  Association  have  offered  the 
use  of  their  trade  paper  for  the  establishment  of  a  new-business 
department  along  the  same  general  lines  as  those  already  main- 
tained by  the  technical  press,  but  naturally  conformable  to  the 
special  requirements  of  the  contractors. 

On  this  subject  you  will  hear  fully  from  Mr.  James  R. 
Strong,  president  of  the  contractors'  association. 

Representative  Among  Architects,  Builders  and  Contractors 

Provision  is  made  for  a  representative  whose  work  would 
consist  of  a  broad  and  general  study  of  the  proposition  of  the 
wiring  of  property  of  all  kinds,  both  old  and  new.  He  would 
make  careful  examination  into  the  relations  existing  between 
architects,  builders,  contractors,  real  estate  dealers  and  the  elec- 
trical interests.  He  would  make  it  a  point  of  getting  in  touch 
with  the  national,  state  and  city  associations  of  the  architects, 
builders  and  contractors,  with  the  object  of  presenting  before 
them  papers  dealing  with  the  subject,  and  emphasizing  the  very 
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great  present  and  prospective  utility  €>i  electrical  service  for  light, 
heat  and  power. 

This  would  involve  a  strong  recommendation  of  the  policy 
of  freely  specifying  extra  outlets — ^floors,  baseboards  and  walls — 
as  well  as  separate  circuits  for  heating  and  miscellaneous  elec- 
trical appliances,  which  is  now  not  so  generally  done  as  would 
be  in  the  interests  of  both  the  owner  or  occupant  and  the  elec- 
trical interests,  which  would  directly  profit. 

He  would  prepare,  at  the  same  time,  articles  for  the  trade 
press  of  these  different  trades,  which  would  keep  this  subject 
before  them  in  a  live  and  instructive  manner. 

He  would  tabulate  all  the  effective  means  and  methods  as 
now  employed  by  central  stations,  contractors  or  others  to  secure 
the  wiring  of  old  and  new  construction  work,  and  put  this  into 
the  most  effective  and  convenient  shape  for  general  distribution 
through  the  trade  press  and  the  special  campaign  of  literature 
reaching  these  trades,  which  will  be  referred  to  later. 

As  he  would  be  in  touch  with  the  latest  practice  in  wiring 
and  application  of  electrical  devices,  he  would  take  charge  of 
keeping  the  lists  of  applications  of  electric  current  up  to  date, 
and  would  issue  them  to  the  electrical  trades  and  to  the  archi- 
tects and  contractors. 

His  work  would  put  him  in  position  to  report  to  the  Press 
Bureau  any  interesting  or  novel  applications  of  electric  service, 
which  would  be  written  up  and  sent  to  the  trade  papers,  reaching 
the  trade  that  would  be  interested. 

Issuance  of  Commercial  Literature  to  Electrical  Trade 

During  the  past  year  and  a  quarter  a  campaign  of  com- 
mercial literature  has  been  issued  to  the  central  stations,  jobbing, 
contracting  and  manufacturing  trade  in '  general,  which  has 
emphasized  aggressive  commercialism  along  the  general  lines  of 
good  service,  persistent  soliciting  and  convincing  advertising. 
This  campaign  was  keyed  upon  the  practice  of  the  most  progress- 
ive and  successful  central  stations,  and  its  principal  arg^iment 
was  based  upon  the  general  proposition  that  if  $6.00  and  $8.00, 
and  even  $12,  per  capita  income  for  electrical  service  is  proved  in 
numerous  instances  to  be  possible  where  these  aggressive  commer- 
cial methods  are  employed,  and  50  cents  to  $2.50  appear  to  be  the 
v2LTying  results  in  cities  where  they  are  not  employed,  aggressive 


'  i6 

commercialism  along  the  lines  exploited  in  this  campaign  and  in 
the  trade  papers  would  appear  to  be  the  missing  link. 

The  aim  would  be,  briefly,  for  the  future  to  carry  this 
part  of  the  work  along  in  such  a  manner  as  not  to  lose  any  of  its 
ctmiulative  effect. 

A  campaign  of  commercial  literature  will  ht  issued  to  the 
electrical  contractors  and  dealers,  dealing  with  the  subject  of 
the  extension  of  the  business  from  their  standpoint.  This  would 
be  worked  out  along  the  same  general  lines  as  the  previous  cam- 
paign in  the  central-station  field,  but  adapted  to  special  conditions. 
This  campaign  Would  closely  dovetail  with  the  work  of  the  spe- 
cial representative,  as  before  described. 

Issuance  of  Commercial  Literature  to  Allied  Trades 

For  the  purpose  of  supplementing  the  work  of  the  special 
•  representatives  among  the  architects,  builders,  contractors  and 
real  estate  dealers,  a  bi-monthly  campaign  of  special  advertising 
would  be  issued  to  5000  architects,  and,  in  addition,  to  the  leading 
builders,  contractors  and  real  estate  firms,  which  would  present 
forcibly  the  very  great  present  and  prospective  utility  of  elec- 
trical service  for  light,  heat  and  power. 

Work  in  this  field  will  be  conceded  to  be  of  a  most  funda- 
mental nature.  It  is  obvious  that  this  line  of  work  is  important  to 
all  electrical  interests,  as  a  building  correctly  wired  is  almost  a 
sure  user  of  electrical  service.  On  the  other  hand,  thousands  of 
possible  customers  are  at  the  present  time  lost  on  account  of 
properties  not  having  been  wired  during  the  last  ten  years.  This 
loss  will  be  all  the  more  keenly  felt  and  appreciated  as  increased 
efficiency  develops  in  electrical  appliances  which  will  make  them 
more  and  more  practicable  for  people  in  more  moderate  circum- 
stances, as  appears  to  be  the  present  outlook  in  the  lighting  field. 
In  the  current  issue  of  Sweet's  Indexed  Catalogue  of  Building 
Construction,  which  reaches  a  list  of  io,0oo  architects,  builders, 
contractors,  and  so  forth,  seven  pages  have  been  purchased  in 
which  a  comprehensive  table  of  the  applications  of  electric  cur- 
rent are  tabulated  by  lines  of  business  under  subdivisions  of  light, 
heat  and  power.  The  introductory  pages  emphasize  to  these  allied 
lines  of  trade  the  great  importance  of  familiarizing  their  clients 
with  the  many  efficient  and  useful  applications  now  available. 
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Co-operating  Advertising  Agencies 

Certain  advertising  agencies  have  entered  the  electrical  field 
in  friendly  co-operation  with  the  association.  Central  stations, 
contractors,  and  others,  have  been  offered  through  this  medium 
the  opportunity  of  securing  a  highly  specialized  advertising  serv- 
ice at  a  schedule  of  rates  that  otherwise  would  not  have  been 
possible.  The  evidence  submitted  indicates  clearly  that  their 
services  have  been  effective  and  profitable  along  business  exten- 
sion lines.  Of  this,  however,  you  will  hear  more  fully  from  Mr. 
Lawrence  Manning. 

School  of  Scientific  Salesmanship 

Underlying  successful  salesmanship  lies  a  body  of  funda- 
mental laws  relating  thereto.  Business  in  its  increasing  speciali- 
zation is  fast  coming  to  be  reduced  to  a  science.  We  now  have 
the  School  of  Scientific  Salesmanship.  Arrangements  have  been 
made  whereby'  this  association  will  co-operate  with  one  of  these 
schools  in  bringing  to  the  attention  of  the  commercial  men  in 
the  electrical  business  the  benefits  to  be  derived  from  this  source. 

This  subject  will  be  fully  presented  by  Mr.  J.  D.  Kenyon, 
of  Chicago. 

The  Technical  Press 

The  technical  press  is  deserving  of  the  very  greatest  credit 
for  the  manner  in  which  it  has  endorsed  this  entire  co-operative 
conmiercial  campaign  through  the  opening  up  of  new-business 
departments  in  the  several  papers.  There  can  be  no  doubt  that 
they  have  exerted  a  powerful  influence  in  bringing  about  the 
results  that  appear  to  have  been  accomplished. 

The  association  would  aim  to  work  as  closely  as  possible 
with  the  technical  press  in  every  way,  as  it  constitutes  an  effective 
medium  for  reaching  the  distributing  trade  along  these  lines. 

It  has  been  suggested  that  for  the  present  commercial  sup- 
plements should  be  issued,  dealing  with  particular  phases  of  the 
business-getting  problem,  and  doubtless  other  uses  will  be  found 
for  their  columns,  on  the  basis  of  which  the  association  will  find 
it  profitable  to  spend  a  reasonable  amount  of  money  with  them. 

You  will  hear  from  another  speaker,  who  will  review  the 
activity  of  the  electrical  trade  papers  along  commercial  lines, 
and  who  will  likewise  suggest  a  line  of  more  active  co-operation 
with  them  which  can  not  help  but  result  in  benefit  to  all  concerned. 

CP — 2 
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Special  Inducements  for  Commercial  Work 

You  are  familiar  with  the  thousand  dollars  in  prizes  which 
was  offered  by  the  association  for  the  best  papers  on  the  subject 
of  the  Organization  and  Conduct  of  a  New-Business  Department. 
These  have  been  very  widely  distributed  through  the  electrical 
trade  papers,  as  well  as  by  publication  in  pamphlet  form.  I  think 
there  can  be  no  reasonable  doubt  that  they  have  had  a  very  marked 
stimulating'  effect. 

Additional  prizes,  aggregating  some  $2,600,  for  the  prepara- 
tion of  an  electrical  solicitors*  handbook  have  been  offered,  which 
I  will  only  briefly  touch  upon,  as  the  subject  will  be  treated  quite 
fully  by  Mr.  R.  S.  Hale  in  a  separate  paper.  There  is,  at  the 
present  time,  a  very  g^eat  demand  for  electrical  solicitors,  doubt- 
less in  consequence  of  the  greatly  increased  interest  and  activity 
in  the  commercial  field,  and  it  is  hoped,  first,  that  this  handbook 
will  serve  to  stimulate  the  present  soliciting  forces  in  competing 
for  the  prizes,  and,  second,  that  the  final  product  will  be  of  per- 
manent value  in  the  way  of  stimulating  and  instructing  solicitors, 
relieving  managers  in  many  cases  from  the  details  of  their  instruc- 
tion. 

Among  the  medium-sized  and  smaller  stations,  particularly, 
the  solicitors  are  drawn  from  the  young  men  in  the  place,  who 
frequently  have  no  electrical  experience.  This  book  should  be  of 
very  g^eat  assistance  in  these  cases  in  rapidly  whipping  them  into 
more  effective  salesmen.  It  should  also  be  of  material  value  to 
managers  of  the  smaller  central  stations,  where  soliciting  is  done 
by  the  manager  or  employees  having  other  duties  to  attend  to. 

National  Commercial  Press  Bureau 

I  believe  that  this  field  is  a  most  fertile  one  for  effective 
work  in  popularizing  electrical  service.  It  is  obviously  one  of 
the  broadest  lines  of  work  that  can  be  undertaken,  inasmuch 
as  every  one  in  the  business  would  be  directly  or  indirectly 
benefited. 

A  full  treatment  of  the  subject  would  require  this  entire 
paper.  We  will,  therefore,  simply  say  that  its  practicability  in 
the  electrical  field  has  been  actually  demonstrated,  as  instanced 
in  the  case  cited  below,  as  well  as  in  other  directions. 

The  present  Washington  convention  is  being  covered  in  this 
manner,  and  you  may  be  sure  that  the  entire  country  will  hear 
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of  its  doings  in  a  way  that  will  be  of  advantage  to  the  National 
Electric  Light  Association  and  to  the  business  as  a  whole. 

I  extract  below  from  an  address  by  Mr.  Ivy  L.  Lee,  a 
specialist  in  this  field,  which  was  presented  before  a  meeting  of 
a  joint  committee  of  the  electrical  trades : 

"Now  there  can  be  no  question  that  electricity  is  one  of  the 
most  interesting  subjects  in  the  world.  Its  application  to  our 
daily  life  is  constantly  becoming  more  widespread.  This  is  an 
-electrical  age.  The  attention  the  world  has  recently  given  to  the 
Cooper  Hewitt  light,  the  Marconi  wireless  telegraph  and  the 
Roentgen  rays,  shows  with  what  eagerness  the  public  watches  for 
every  development  of  this  current.  Electricity  will  always  have 
a  large  *news  value.'  Even  such  well-known  objects  as  the  tele- 
phone and  telegraph  are  constantly  featured  in  the  day's  news. 
The  interest  in  electricity  is  perennial.  That  is  because  it  is 
transforming  our  modern  life.  The  man  interested  has  only  to 
describe  some  'novelty'  of  this  marvelous  transformation  and  it 
immediately  becomes  *news.' 

"To  make  the  matter  practical,  Mr.  Crouse  asked  me  to 
demonstrate  directly  the  possibilities  of  this  kind  of  news  service 
in  behalf  of  electricity.  As  an  instance  of  what  might  be  done,  a 
few  weeks  ago  I  sent  throughout  the  country  a  description  of  the 
home  of  Mr.  Hillman.  You  will  find  one  of  the  results  in  the 
Cleveland  Plain  Dealer,  That  article  was  printed  all  over  the 
country.  The  Washington  Post  used  it  in  a  very  ingenious  way. 
It  published  the  article  with  a  large  display  on  one  page,  and  on 
the  page  opposite,  the  business  manager  printed  an  advertisement 
of  the  local  central  station.  This  up-to-date,  far-sighted  manager 
evidently  'tipped  off'  the  central  station  about  the  plans  of  the 
news  page,  so  the  manufacturer  of  current  ordered  the  very 
extensive  display  advertisement,  telling  the  public  where  they 
could  get  all  the  electrical  devices  mentioned  in  the  news  article. 
That  was,  to  me,  as  striking  an  example  as  I  ever  saw  of  'com- 
mercial publicity'  supplementing  the  work  of  regular  advertising. 
For,  in  the  last  analysis,  the  two  things  are  very  different  and 
should  aid  one  another. 

"I  am  satisfied  that  if  you  were  to  establish  through  this  new 
association  what  Mr.  Crouse  calls  a  'National  Electrical  Press 
Bureau,'  you  could  secure  steadily  a  great  deal  of  news  space 
in  the  papers  throughout  the  country.     Your  Electrical  News 
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should  tell  of  the  novelties  of  the  time,  and  of  novel  uses  of  old 
objects,  showing  in  a  very  practical  way,  though  not  too  pointedly, 
how  any  reader  could  make  use  of  the  same  things  himself. 

"This  would  be  publicity  of  the  most  valuable  kind.  The 
local  central  stations  could  follow  it  up  directly.  If  conducted 
properly,  the  net  results  should  be  extremely  satisfactory  to  the 
editors,  the  readers  and  the  managers  of  the  papers,  as  well  as  to 
those  of  you  who  are  engaged  in  an  industry  which  represents 
the  latest  practical  benefits  of  science  and  progress." 

National  Campaign  of  Advertising  in  Magazines  and  Periodicals 
This  is  likewise  a  line  of  activity  that  can  not  be  gone  into 
effectively  within  the  limits  of  time  available  to  us.  The  propo- 
sition was  effectively  presented  at  the  last  March  meeting  by  a 
national  expert  in  this  field,  Mr.  E.  E.  Calkins. 

The  following  is  extracted  from  his  remarks  at  that  time : 
"Conscious  co-operation  comes  when  all  the  people  interested 
in  producing  electricity  and  producing  the  various  instruments, 
machines,  equipment,  lamps,  motors,  heating  devices,  and  the  like, 
required  to  use  electricity,  get  together  and  say:  *The  more 
people  there  are  who  want  electricity  in  some  form  or  in  all  of 
its  forms,  the  better  for  us ;  therefore,  we  will  get  together  and 
spend  money  in  educating  the  people  to  recognize  electricity  as 
the  greatest  modern  helpmeet  of  business  and  domestic  life.'  " 

This  expert,  in  discussing  magazine  advertising  as  a  gen- 
eral proposition,  expressed  the  opinion  that  collective  co-operative 
advertising  by  all  the  individual  firms  and  corporations  of  a  given 
industry  was  fundamentally  and  essentially  sound.  The  advan- 
tages of  the  use  and  service  of  devices  are  exploited  on  a  generic 
basis,  disregarding  the  individual  claims  and  differences  of  tha 
manufacturers,  avoiding  in  this  way  unnecessary  waste  of  com- 
petitive advertising  in  popularizing  the  service.  In  the  long  run 
the  business  resulting  would  by  the  law  of  averages  reach  the 
different  interests  concerned  through  the  various  distributing 
channels  established  in  reasonable  proportion  to  the  expenditures 
incurred. 

On  certain  of  the  plans  as  above  outlined,  $55,000  has 
already  been  spent,  and  fully  an  equal  amount  by  the  trade 
papers  and  advertising  agencies  and  others  whose  co-operation 
has  been  secured  and  induced.    During  the  last  90  days,  $75,000 
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iias  been  underwritten,  and  for  the  completed  plans  as  drawn 
an  ultimate  annual  expenditure  of  $370,000  is  involved. 

This  covers  a  hasty  review  of  the  plans  as  fbrraulated.  Sug- 
gestions for  effective  work  in  many  other  directions  have  been 
considered,  which  can  be  fitted  into  the  general  plans  as  the  asso- 
ciation develops. 

Results 

As  to  the  results  secured,  a  summary  was  made  in  December, 
1906,  which  included  reports  from  934  central  stations,  each 
one  of  which  had  taken  up  (many  for  the  first  time)  that  year 
some  one  of  the  following  commercial  activities : 

Organized  new-business  department 

Put  out  or  added  solicitors 

Began  direct-by-mail  advertising 

Began  newspaper  advertising 

Increased  their  advertising  appropriation 

Opened  up  display  and  demonstration  rooms 

Hung  out  their  own  electric  sign 

This  amounted  in  the  aggregate  for  1906  to  an  expenditure 
of  $871,347.50,  and  with  the  reasonable  assumption  that  it  has 
continued  for  the  five  months  of  1907  it  would  now  aggregate 
$1,234408.95.  Allowing  45  cents  as  a  liberal  estimate  of  the 
cost  of  securing  a  i6-cp  equivalent  of  new  or  added  business, 
this  would  result  in  2,743,131  i6-cp  equivalents,  or  137,156.55 
kilowatts. 

Assuming  that  this  business  was  added  to  the  peak  (or 
would  eventually  come  to  be),  it  would  have  created,  at  $100 
■  per  kilowatt,  a  demand  for  electrical  and  other  apparatus  and  sup- 
plies aggregating  $13,715,655,  which  would  directly  accrue  to 
the  benefit  of  the  manufacturers,  jobbers  and  contractors,  and 
aggregate  sales  of  electric  current  for  the  central  stations  in 
the  amount  of  $6,857,827.50. 

Indicated  by  the  barometer  of  incandescent-lamp  demand, 
it  may  be  said  that  this  co-operative  movement  was  started  May 
12, 1905,  when  the  incandescent-lamp  manufacturers  appropriated 
the  initial  $10,000  for  its  execution.  The  gain  in  lamp  sales  for 
the  country  at  large  was  5  per  cent  in  1904  over  1903 ;  8  per 
cent  in  1905  over  1904;  20  per  cent  in  1906  over  1905,  and 
thus  far  this  year  more  than  25  per  cent  over  the  corresponding 
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period  of  1906.  With  due  regard  for  the  prosperous  times  that 
we  have  enjoyed,  here  is  a  result  that  rightfully  must  challenge 
your  attention. 

It  has  not  been  possible  to  get  a  complete  tabulation  of  the 
results,  some  of  which  have  just  been  indicated,  and  this  should, 
therefore,  be  taken  as  an  offset  in  the  interpretation  of  the  results 
as  being  traceable  in  a  large  degree  to  the  co-operative  move- 
ment. Viewed  as  a  whole,  the  expenditures  incurred  in  relation 
to  the  business  that  has  been  developed  from  the  standpoint  of 
the  manufacturers  alone  is  but  0.004  P^r  cent  in  relation  to  the 
added  business.  If  the  result  be  cut  in  two,  it  amounts  to  0.008 
per  cent,  or  if  one-fourth,  to  0.016  per  cent. 

Prominent  men  in  all  branches  of  the  electrical  business 
freely  concede  that  these  results  are  largely  traceable  to  this 
co-operative  movement  and  on  the  basis  of  the  above  percentages 
must  more  than  make  good  the  third  contention — that  per  unit 
of  time  and  money  expended  it  demonstrates  itself  to  be  a 
remarkably  efficient  system  of  creating  and  extending  the  busi- 
ness from  the  standpoint  of  all  branches  of  the  trade. 

I  am  neither  desirous  nor  presumptuous  enough  to  credit 
myself  individually  with  more  than  a  modest  hand  in  bringing 
this  about,  for  I  think  you  must  perceive  that  it  has  rather  been 
the  resultant  effect  of  the  idea  of  commercial  co-operation  here 
presented  working  through  considerable  numbers  of  other  men. 

When  this  proposition  becomes  understood  on  its  merits  for 
what  it  is  really  worth,  it  will  be  discovered  that  we  are  simply 
making  a  practical  application  of  the  tremendous  force  of 
co-operative  constructive  work  in  the  commercial  field  which  has 
already  so  largely  been  perfected  in  production. 

Special  Points  in  the  Organization 

The  co-operative  association  through  which  it  is  proposed 
to  prosecute  and  extend  this  work  differs  essentially  from  the 
prevailing  association  idea,  in  that  it  is  directly  modeled  on  the 
corporation,  with  salaried  officers  and  employees  devoting  their 
entire  time  to  it,  with  a  board  of  directors  of  27  from  all  branches 
of  the  trade ;  similarly  an  executive  committee  of  seven  and  with 
co-operating  committees  from  electrical  associations  of  all  kinds. 

It  amounts,  in  fact,  to  a  corporation  whose  stockholders 
and  members  would  comprise  individuals,  firms,  corporations, 
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and  so  forth,  directly  or  indirectly  interested  in  manufacturing, 
jobbing,  contracting  and  in  the  sale  of  electric  current.  The 
tremendous  commercial  force  that  could  be  wielded  by  such  an 
organization  as  it  gradually  developed  must  be,  I  think,  apparent. 

Conclusion 

In  conclusion,  we  have,  I  believe,  disclosed  in  this  co-oper- 
ative movement  the  thread  of  an  existing  but  unrecognized 
principle  of  common  commercial  interests  running  throughout 
the  entire  electrical  business,  which,  with  increasing  interest  and 
co-operation  already  manifest,  can  be  woven  by  us  all  into  a 
commercial  cable  of  a  strength  and  effi<?iency  not  hitherto  attained 
or  attainable  along  any  other  lines  essentially  different. 

As  in  the  field  of  science  and  invention,  as  applied  to  pro- 
duction, the  effort  of  the  electrical  and  mechanical  engineer  is 
directed  to  overcoming  the  inertia  loss  and  waste  of  inanimate 
matter,  so  it  seems  to  me  it  must  be  the  serious  duty  and  business 
of  the  commercial  engineers  to  turn  their  attention  to  the  reduc- 
tion of  the  corresponding  loss,  waste  and  friction  of  unrestricted 
competitive  distribution. 

The  task,  as  it  has  Been  mapped  out,  is  too  large  for  any  one 
or  group  of  us  to  undertake.  It  can  only  be  accomplished  through 
multiplying  our  effective  commercial  power  through  co-operation. 
Its  success,  therefore,  is  contingent  upon  its  making  a  success- 
ful appeal  to  large  numbers  in  all  branches  of  the  business,  so 
that  they  will  be  willing  to  share  equally  in  the  work  and  pro- 
portionately in  the  results. 

Electricity  itself,  applied  to  communication  and  transporta- 
tion in  the  annihilation  of  time  and  distance,  has  been,  and  is, 
the  real  instrument  of  all  closer  commercial  co-operation  and 
association  upon  which  modern  business  development  is  based. 
I  submit  to  you,  therefore,  that  we,  of  all  men,  who  are  its 
immediate  devotees,  shquld  be  the  first  to  recognize  the  essential 
unity  existing  in  our  Own  business,  display  our  willingness  to 
work  the  problem  out  together  and  secure  finally  the  tremendous 
business  benefits  which  surely  must  follow. 

J.  Robert  Crouse 
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CONSTITUTION  AND  BY-LAWS,  CO-OPERATIVE 
ELECTRICAL  DEVELOPMENT  ASSOCIATION 

Certificate  of  Incorporation 

We,  the  undersigned,  all  being  persons  of  full  age  and  citi- 
zens of  the  United  States,  and  at  least  one  a  resident  of  the 
State  of  New  York,  desiring  to  form  a  corporation  pursuant  to 
the  provisions  of  the  Membership  Corporations  Law,  being 
Chapter  559  of  the  Laws  of  1895  of  the  State  of  New  York,  and 
the  acts  amendatory  thereof,  do  hereby  make,  sign,  acknowledge 
and  file  this  certificate  for  that  purpose. 

First :  The  name  of  Ib^s  corporation  is  "Co-operative  Elec- 
trical Development  Association." 

Second:  The  objects  and  purposes  for  which  this  corpora- 
tion is  formed  are : 

To  promote  and  increase  the  use  by  the  public  of  electric 
current  for  light,  heat  and  power,  as  an  end  in  itself  and  as  a 
means  for  increasing  the  demand  for  apparatus  and  supplies,  and 
to  promote  and  facilitate  a  co-operative  planning  and  execution 
of  various  means  and  methods  effective  to  this  end ; 

To  establish  co-operative  relations,  both  moral  and  financial, 
among  the  different  electrical  interests,  from  manufacturer  to 
consumer,  to  the  end  that  each  may  contribute  in  some  measure 
toward  bringing  about  the  aforesaid  results  desired  by  all;  and 
to  bring  about  the  mutual  co-operation,  benefit  and  protection  of 
its  members ; 

To  purchase,  acquire,  own,  sell,  let  or  otherwise  obtain  or 
dispose  of  such  real  or  personal  property  in  the  State  of  New 
York  or  elsewhere  as  may  be  useful  or  requisite  for  the  effecting 
of  the  aforesaid  objects  and  not  contrary  to  law ; 

To  mortgage  or  pledge  any  property,  real  or  personal,  which 
may  have  been  acquired,  to  secure  the  payment  of  any  bonds  or 
other  indebtedness  which  it  may  be  necessary  or  proper  to  issue 
or  incur,  which  may  not  be  contrary  to  law. 

Provided,  however,  the  corporation  is  not  to  make  a  profit, 
nor  to  make  or  declare  dividends. 

Third:  The  territory  within  which  the  operations  of  this 
corporation  are  to  be  principally  conducted,  is  the  limits  of  the 
United  States  of  America,  its  territories  and  possessions,  Canada 
and  Mexico,  but  it  shall  also  have  power  to  conduct  its  opera- 
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tions  in  part  in  other  countries,  if  this  shall  be  deemed  necessary 
to  accomplish  the  objects  and  purposes  of  its  organization. 

Fourth:  The  principal  office  of  the  corporation  shall  be 
located  in  the  Borough  of  Manhattan,  City,  Cotmty  and  State  of 
New  York. 

Fifth :    The  duration  of  this  corporation  shall  be  perpetual. 

Sixth:  The  number  of  directors  is  to  be  twenty-seven,  or 
such  number  not  less  than  three,  and  not  exceeding  twenty-seven, 
as  may  be  elected,  pursuant  to  the  provisions  of  the  by-laws. 
The  number  of  directors  to  hold  office  until  the  first  annual 
meeting  of  the  corporation  shall  be  nine. 

Seventh :  The  names  and  post-office  addresses  of  the  direct- 
ors to  hold  office  until  the  first  annual  meeting  of  the  corporation 
are  as  follows : 

Names.  Post-office  Addresses. 

In  Witness  Whereof,  we  have  made,  signed  and  acknowl- 
edged this  certificate  in  duplicate,  this  ....  day  of 

one  thousand  nine  hundred  and  seven. 

ARTICLE  I 
Members 

1.  Membership:  Any  individual,  firm,  corporation  or  asso- 
ciation engaged  or  interested  in  the  manufacture,  construction 
or  sale  of  electrical  or  other  apparatus  or  supplies,  necessary  to 
the  production,  distribution  or  utilization  of  electric  current  for 
light,  heat  or  power,  or  engaged  in  the  manufacture  or  sale  of 
electric  current  for  any  of  these  purposes  may  become  a  member 
of  this  Association  by  expressing  a  desire  so  to  do  and  by  mani- 
festing this  desire  by  an  application  in  writing  to  the  Secretary, 
and  signing  the  membership  contract. 

2.  Annual  Meeting:  A  meeting  of  the  members  shall 
be  held  annually  at  the  principal  office  of  the  Association  in  New 
York  at  11.30  o'clock  in  the  forenoon  on  the  second  Tuesday 
of  May,  for  the  purpose  of  electing  directors,  and  for  the  trans- 
action of  any  other  business  authorized  or  required  to  be  trans- 
acted by  the  members.  In  case  such  second  Tuesday  shall  be 
a  legal  holiday,  the  meeting  shall  be  held  on  the  next  succeeding 
day  which  is  not  a  legal  holiday. 

Notice  of  the  annual  meeting  shall  be  mailed  at  least  ten 
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days  prior  to  the  meeting  to  each  member  at  the  address  last  fur^ 
nished  by  him  to  the  Association,  provided  he  shall  have  fur- 
nished such  address. 

3.  Special  Meeting:  Special  meetings  of  the  members 
may  be  called  at  any  time  in  the  discretion  of  the  Board  of 
Directors  and  shall  be  held  at  the  principal  office  of  the  Associa- 
tion in  New  York. 

Notice  of  such  special  meeting  and  of  the  object  or  objects 
thereof  shall  be  mailed  to  each  stockholder  in  like  manner  as 
notice  of  an  annual  meeting. 

4.  Quorum:  One-third  of  the  members  in  good  stand- 
ing present  in  person  or  by  proxy  shall  constitute  a  quorum  at 
any  meeting  for  all  purposes,  including  the  election  of  Directors. 

5.  Voting:  At  any  annual  or  special  meeting,  each  mem- 
ber shall  have  one  vote  for  each  $100  or  fraction  thereof  which 
he  has  subscribed  since  the  last  annual  meeting,  for  the  purposes 
of  the  Association ;  provided,  however,  that  if  three  members  of 
the  Board  of  Directors  are  officers  or  employees  of  any  one 
firm  or  corporation,  no  vote  cast  for  any  other  officer  or 
employee  of  that  firm  or  corporation  shall  be  valid,  and  if  on  a 
single  ballot  more  than  three  officers  or  employees  of  a  single 
firm  or  corporation  are  elected  to  positions  on  the  Board  of 
Directors,  the  vote  cast  for  the  one  last  nominated  shall  be  con- 
sidered void. 

ARTICLE  II 
Board  of  Directors 

1.  Number:  The  Board  of  Directors  to  be  elected  at  the 
time  of  organizing  this  Association  shall  consist  of  nine  mem- 
bers. If  it  shall  be  deemed  to  be  for  the  best  interests  of  the 
Association,  by  a  majority  of  sucH  .Board  of  Directors,  the  size 
of  the  Board  may  be  enlarged  by  the  appointment  by  such  Board 
of  Directors,  of  one  or  more  other  members,  except  that  the 
Board  of  Directors  shall  not  have  the  power  to  increase  its  num- 
ber beyond  twenty-seven. 

2.  Term  of  Office  :  Each  Director,  whether  elected  at  air 
annual  meeting  or  appointed  by  the  Board  of  Directors  pur- 
suant to  Section  i  of  this  Article,  shall  serve  for  one  year  or 
until  his  successor  shall  have  been  duly  elected  at  an  annual 
meeting. 
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3-  Vacancies:  In  case  of  any  vacancies  occurring  in  the 
Board  of  Directors,  through  death,  resignation,  disqualification 
or  other  cause,*  the  remaining  Directors  by  affirmative  vote  of  a 
majority  of  their  nimiber  whether  constituting  a  quorum  or  not, 
may  elect  a  successor  to  hold  office  for  the  unexpired  portion  of 
the  term  of  the  Director  whose  place  shall  be  vacant,  and  until 
his  successor  shall  have  been  duly  elected  and  qualified. 

4.  Meetings  :  The  Board  of  Directors  may  hold  its  meet- 
ings and  have  one  or  more  offices  and  keep  the  books  of  the 
Association,  at  such  place  or  places  in  the  State  of  New  York, 
or  outside  of  the  State  of  New  York,  as  it  may  from  time  to- 
time  determine. 

Regular  meetings  for  the  transaction  of  necessary  business 
shall  be  held  on  the  second  Wednesdays  of  May  and  November 
respectively.  If  such  day  is  a  legal  holiday,  the  meeting  shall 
be  held  on  the  next  succeeding  day  which  is  not  a  legal  holiday. 

Special  meetings  may  be  called  by  the  President  or  any  three 
Directors.  Each  Director  shall  furnish  to  the  Secretary  an 
address  to  which  notices  of  special  meetings  may  be  sent  Notice 
of  the  time  and  place  of  each  special  meeting  shall  be  sent  by 
mail  to  each  Director  who  has  furnished  such  address,  at  least 
two  days  prior  to  the  meeting. 

A  majority  of  the  Board  of  Directors  shall  constitute  a 
quorum  for  the  transaction  of  business. 

5.  Powers:  The  management  of  all  the  affairs  of  the 
Association  shall  be  entrusted  to  the  Board  of  Directors  except 
as  otherwise  provided  by  law  or  by  these  by-laws. 

6.  Executive  Committee:  The  Directors  shall  elect  from 
their  number  an  Executive  Committee  to  consist  of  seven  mem- 
bers and  shall  designate  one  of  such  seven  members  to  be  the 
Chairman  of  the  Committee ;  provided,  however,  that  any  single 
firm  or  corporation  represented  in  the  membership  shall  have  not 
more  than  one  of  its  officers  or  employees  a  member  of  such 
Executive  Committee.  The  members  of  the  Committee  and  the 
Chairman  thereof  shall  serve  for  a  period,  of  one  year,  or  until 
the  election  and  qualification  of  a  new  Board  of  Directors. 

During  the  intervals  between  the  meetings  of  the  Board  of 
Directors  the  Executive  Committee  shall  possess  and  may 
exercise  all  the  powers  of  the  Board  of  Directors  in  all  cases  in 
which  specific  directions  shall  not  have  been  given  by  the  Board 
of  Directors. 
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The  Executive  Committee  shall  hold  monthly  meetings  at 
!such  times  and  places  as  shall  best  suit  the  convenience  of  a 
majority  of  its  members. 

A  majority  of  the  Executive  Committee  shall  constitute  a 
•quonmi  for  the  transaction  of  business. 

7.  Finance  Committee:  The  Directors  shall  elect  or 
appoint  from  their  number  a  Finance  Committee  to  consist  of 
three  members,  or,  at  their  option,  engage  public  accountants, 
whose  duty  it  shall  be  at  least  once  a  year  to  thoroughly  examine 
the  records  and  accounts  of  the  Association,  and  report  to  the 
Board  the  results  of  their  examination. 

8.  By-Laws  :  The  Board  of  Directors  shall  have  power  to 
•enact  new  and  amend  existing  by-laws,  as  hereinafter  provided, 
and  to  fix  penalties  for  their  violation. 

ARTICLE  III 
OIRcers 

1.  Election  or  Appointment:  The  Board  of  Directors 
-shall  elect  from  their  number  a  Presid^t  and  Vice-President; 
they  shall  also  appoint  a  Secretary-Treasurer  and  General  Man- 
ager, who  need  not  be  members  of  the  Board. 

2.  Term  of  Office  and  Compensation:  The  officers  so 
elected  or  appointed  shall  hold  office  for  one  year  or  until  their 
successors  are  duly  elected  and  have  qualified,  and  their  com- 
pensation shall  be  fixed  by  the  Board  of  Directors. 

3.  Duties  of  Officers  :  The  President  shall  preside  at  all 
meetings  of  the  Board  of  Directors  and  members  and  shall  in 
general  perform  the  duties  usually  incident  to  the  office. 

The  Vice-President  shall  perform  all  duties  of  the  President 
-during  the  absence  of  the  latter. 

The  Secretary-Treasurer  shall  have  charge  of  the  records, 
files,  reports,  accounts,  subscription  fund,  and  other  properties  of 
the  Association.  He  shall  have  custody  of  all  the  funds  and 
securities  of  the  Association  which  may  have  come  into  his 
"hands  and  shall  keep  full  and  accurate  accounts  of  all  moneys 
received  and  paid  by  him  on  account  of  the  Association.  He  shall 
Tceep  the  minutes  of  all  meetings  of  the  members,  of  the  Board 
and  of  the  Executive  Committee,  and  he  shall  attend  to  the  giving 
and  serving  of  all  notices.  He  shall  also  perform  such  further 
-duties  as  shall  be  delegated  to  him  by  the  General  Manager. 
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The  General  Manager  shall  have  the  general  management 
and  supervision  of  the  work  of  the  Association  subject  to  the 
direction  of  the  Executive  Committee  and  of  the  Board  of 
Directors.  He  shall  submit,  at  the  monthly  meetings  of  the 
Executive  Committee  and  at  the  semi-annual  meetings  of  the 
Board  of  Directors,  a  report  on  progress  and  plans,  which* 
report  may  be  transmitted  to  the  members.  He  shall  have 
authority  to  enter  into  alliances  and  contracts  for  services  of 
various  kinds  which  in  his  judgment  will  tend  to  advance  the 
interests  of  the  Association;  provided,  however,  that  he  shall 
not  enter  into  any  contract  for  personal  or  other  services  requir- 
ing an  expenditure  in  excess  of  $i,ooo  except  upon  the  express 
authorization  of  the  Executive  Committee  manifested  in  writing 
by  a  majority  of  its  members,  if  such  action  is  to  be  takea 
between  the  times  of  the  regular  meetings  of  the  Committee,  or 
by  vote,  duly  recorded  on  the  minutes  of  such  Committee,  at  a 
regular  meeting;  and  provided  further  that  no  expenditure  or 
obligation  of  any  kind  shall  be  voluntarily  incurred  when  there 
are  not  sufficient  funds  to  meet  the  same  in  the  treasury  or  due 
on  subscriptions  over  and  above  the  reserve  fund  hereinafter 
provided  for.  No  funds  shall  be  expended  or  obligations  of  any 
kind  whatever  voluntarily  incurred  without  the  approval  and 
countersignature  of  the  General  Manager.  It  shall  further  be 
the  duty  of  the  General  Manager  to  issue  to  the  members 
quarterly  reports  of  the  progress  and  plans  of  the  Association, 
such  rejwrts  to  be  issued  as  of  the  dates  of  the  termination  of 
the  regular  quarters  of  the  fiscal  year,  to  wit,  March  31,  June 
30,  September  3a  and  December  31. 

ARTICLE  IV 
Membership  Subscriptions 

The  funds  necessary  to  carry  out  the  purposes  of  this  Asso- 
ciation shall  be  subscribed  by  the  members  thereof,  the  terms 
and  conditions  of  such  subscriptions  to  be  subject  to  the  direction 
and  approval  of  the  Board  of  Directors  or  of  the  Executive 
Committee. 

In  order  that  the  purposes  of  the  Association  may  be  carried 
out,  it  is  estimated  that  it  will  be  necessary  to  have  subscriptions 
at  the  rate  of  i-io  of  i  per  cent  on  the  gross  amount  of  sales  by 
the  members,  of  electric  current,  electrical  or  other  apparatus- 
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and  supplies  used  directly  or  indirectly  in  connection  with  public 
service  corporations  furnishing  electric  light,  heat  and  power, 
and  to  isolated  plants,  but  sales  of  traction  apparatus  and  other 
sales  not  connected  with  the  above  fields  shall  not  be  included. 
It  is  the  intention  that  the  conditions  applying  to  such  sub- 
scriptions, as  determined  by  the  Board  of  Directors  or  the  Execu- 
tive Q>nimittee,  shall  be  in  general  conformity  with  the  foregoing 
•estimate  of  requirements  of  the  Association  for  funds. 

ARTICLE  V 
Expulsion 

Any  officer,  director,  employee,  or  member,  who  in  the 
judgment  of  the  Board  of  Directors  has  been  guilty  of  a  viola- 
tion of  the  rules  and  regulations  of  the  Association,  or  of  acting 
in  a  manner  prejudicial  to  its  interests  may  be  expelled  from  the 
Association  by  a  majority  vote  of  the  Board  of  Directors,  thereby 
losing  all  rights  and  privileges  of  membership  or  employment; 
provided,  however,  that  any  such  person  shall  be  furnished  with 
a  copy  of  the  charges  against  him  at  least  ten  days  before  action 
is  taken,  and  be  permitted  to  appear  either  in  person  or  by  counsel 
in  his  defense. 

ARTICLE  VI 
Reserve  Fund 

From  the  funds  received,  an  amount  not  exceeding  lo  per 
cent  of  such  funds  received  in  any  one  year,  may  be  set  aside 
"by  a  majority  vote  of  the  Board  of  Directors,  as  a  Special  Reserve 
or  contingent  fund,  which  fund,  however,  shall  not  be  permitted 
to  accumulate  beyond  an  amount  equal  to  the  average  yearly 
expenditures  of  the  Association  for  the  three  preceding  years. 
This  reserve  fund  shall  be  invested  in  a  savings  account  or  in 
such  securities  as  may  be  authorized  by  the  Board  of  Directors, 
and  the  whole  or  any  portion  thereof  may,  upon  a  majority  vote 
of  the  Board  of  Directors,  be  applied  to  carrying  on  the  work 
of  the  Association  during  any  one  year. 

ARTICLE  VII 
These  By-Laws  may  be  altered  or  amended  as  follows: 
Any  proposition   to   alter,   amend   or   repeal   any   existing 
By-Law  must  be  presented  in  writing  to  any  meeting  of  the  Board 
of  Directors  at  any  time  before  adjournment;  such  proposition 
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must  be  seconded  by  at  least  three  Directors;  it  shall  be  twice 
read,  and  if  after  the  second  reading,  it  is  approved  by  a  majority 
vote  of  the  Board,  it  shall  take  effect  as  an  alteration  or  repeal 
as  the  case  may  be ;  provided,  however,  that  no  such  amendment 
or  alteration  shall  affect  any  action  pending  at  the  time  of  its 
adoption.  Any  additional  By-Law  not  in  conflict  with  any  exist- 
ing provision  of  the  By-Laws  or  Certificate  of  Incorporation  may 
T)e  adopted  at  any  regular  meeting  of  the  Board  of  Directors, 
upon  being  presented  in  writing,  being  duly  seconded,  twice  read 
and  approved  by  a  majority  vote  of  the  Board  of  Directors. 

Chairman  Freeman  :  Mr.  J.  F.  Gilchrist,  of  Chicago,  will 
read  the  report  of  the  National  Electric  Light  Association's 
'''Co-operative"  Committee. 

Mr.  Gilchrist  read  the  following  report: 

REPORT  OF  COMMITTEE  TO  ASSIST  IN  THE 
FURTHER  DEVELOPMENT  AND  PROSECUTION 
OF  THE  PLANS  OF  THE  CO-OPERATIVE  ELEC- 
TRICAL DEVELOPMENT  ASSOCIATION 

Mr.  President  and  Members  of  the  National  Electric  Light  Asso- 
ciation: 

The  plan  and  scope  of  the  Co-operative  Electrical  Develop- 
ment Association  have  been  presented  at  the  two  preceding  con- 
ventions, at  Denver  and  at  Atlantic  City,  by  Mr.  J.  Robert  Crouse, 
the  originator  and  guiding  spirit  of  the  movement. 

You  have  just  heard  from  Mr.  Crouse  the  progress  that  has 
been  made  since  our  last  convention  and  the  outlook  for  the  imme- 
diate future. 

Your  special  committee  appointed  at  Denver  in  1905  reported 
at  Atlantic  City  last  year  in  hearty  support  of  the  movement. 
The  following  paragraph  is  copied  from  such  report: 

'The  financial  obligation  of  the  work  as  at  present  formu- 
lated rests  upon  the  manufacturers.  The  central  station  interests 
have  been  asked  to  bear  no  part  of  the  expense.  In  this,  of  course, 
the  manufacturers  are  working  not  altogether  unselfishly,  but 
with  enlightened  self-interest.  As  the  work  develops,  similar 
■consideration  of  self-interest  may  lead  the  central  stations  to  feel 
that  it  warrants  financial  support  in  proportion  to  the  benefits 
derived.    In  the  meantime  your  committee  believes  that  the  move- 
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ment  should  receive  the  unqualified  moral  support  of  the  menbers 
of  the  National  Electric  Light  Association.  The  proposed  co-op- 
erative association  is  an  organization  having  for  its  object  the 
common  good,  and  its  eflforts  should  be  received  in  the  broad- 
minded  spirit  in  which  they  are  put  forth."   • 

Your  present  committee,  a  majority  of  whom  were  not  mem- 
bers of  last  year's  committee,  has  devoted  several  entire  days  to 
a  critical  analysis  of  the  movement,  in  consultation  with  Mr. 
Crouse  and  also  with  many  representative  manufacturers  and 
others  whose  knowledge  and  experience  were  valuable.  Each 
member  of  the  committee  has  attended  every  meeting,  and  all 
are  unanimous  in  the  belief  that  the  time  has  come  for  the  mem- 
bers of  this  association  to  g^ve  more  than  "moral  support"  to  the 
plan ;  in  fact,  to  participate  with  the  manufacturers  on  an  equal 
percentage  basis  of  expense  and  a  correspondingly  equal  control 
over  the  direction  of  the  movement. 

The  members  of  your  committee  believe  that  through  the 
wise  expenditure  of  the  money  which  would  be  available  to  the 
association  through  such  joint  participation,  results  along  the 
lines  of  commercial  development  would  be  achieved  which  would 
repay  many  times  the  expenditure,  and  in  which  every  subscriber 
would  receive  his  full  share  of  benefit. 

Of  course,  the  movement,  to  be  effective,  would  be  so  con- 
ducted that  companies  withholding  their  support  would  be  likely 
to  enjoy  the  benefits  of  the  movement  equally  with  those  who 
would  bear  the  cost ;  but  a  general  movement  of  such  character, 
if  inaugurated  and  supported  at  first  by  the  broad-minded  and 
more  progressive  manufacturing  and  illimiinating  companies, 
would  within  reasonable  time  command  the  financial  support  of 
practically  all. 

In  general,  this  movement  would  constitute  a  clearing-house 
for  ideas  and  methods  and  an  effective  publicity  bureau  for  the 
popularization  of  the  use  of  electricity  for  all  practical  purposes. 
Through  its  organization  and  the  wide  scope  of  its  work  it  would 
accomplish  results,  the  country  over,  which  could  not  be  brought 
about  through  other  than  an  extensive  co-operative  movement. 

The  proposed  membership  subscription  is  approximately  o.i 
per  cent  of  revenue  from  the  sale  of  electrical  or  other  related 
apparatus  or  electric  current.  Most  of  our  member  companies 
are  to-day  spending  from  two  per  cent  to  five  per  cent  of  their 
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gross  income  in  publicity  work,  combining  advertising  and  solici- 
tation, for  obtaining  new  business.  What  would  be  required, 
therefore,  from  a  participating  company  would  be  that  a  small 
portion  of  its  expenditure  for  obtaining  new  business  be  sub- 
scribed to  the  Co-operative  Association,  in  the  belief  that  such 
proportion  could  be  more  advantageously  expended  through  such 
movement,  and  with  better  results  than  by  using  such  additional 
ium  wholly  in  the  local  territory. 

For  the  above  reasons,  your  committee  has  arranged  that  the 
proposed  by-laws  of  the  Q>-operative  Electrical  Development 
Association  shall  admit  illuminating  companies  to  equal  member- 
ship rights  with  manufacturers  and  others  upon  the  same  terms. 
The  proposed  form  of  organization,  in  the  opinion  of  your  com- 
mittee, will  guarantee  conservative  and  wise  direction  of  the 
movement  for  the  common  good  and  absolutely  free  of  control 
by  any  selfish  interests. 

Your  committee  recommends  the  hearty  endorsement  of  the 
co-operative  movement  as  now  outlined  and  proposed,  and  sug- 
gests the  active  participation  in  the  organization  and  direction  of 
the  association  by  the  member  companies. 

Respectfully  submitted. 


Committee   ^ 


W.  W.  Freeman,  Chairman, 

John  F.  Gilchrist, 

R.  S.  Hale, 

J.  E.  Montague, 

F.  M.  Tait. 


The  following  papers,  relating  to  the  Commercial  Field  and 
to  Questions  of  Policy,  were  then  read:  Possibilities  of  Com- 
mercial Development,  Mr.  Henry  L.  Doherty,  New  York ;  New 
Business — How  to  Get  It — How  to.  Keep  It,  Mr.  Frank  M.  Tait, 
Dayton,  Ohio;  New-Business  Results  Demonstrated  in  Cities  of 
All  Sizes,  Mr.  J.  E.  Montague,  Niagara  Falls,  N.  Y. ;  Sales  Policy 
of  a  Combination  Gas  and  Electric  Company,  Mr.  F.  A.  Willard, 
Rochester,  N.  Y. ;  Co-operation  of  the  Electrical  Trade  Papers 
in  Business-Getting,  Mr.  F.  W.  Loomis,  Savannah,  Ga.,  and 
editors  of  Electrical  World,  Electrical  Revieu^,  Western  Elec- 
trician and  Illuminating  Engineer, 

cp— 3 
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POSSIBILITIES   OF   COMMERCIAL 
DEVELOPMENT 

With  your  permission,  I  will  introduce  this  subject  by  quot- 
ing certain  extracts  from  my  opening  address  to  the  National 
Electric  Light  Association  in  Cincinnati,  May,  1902.  At  that 
time  I  said  : 

"There  seems  to  be  a  prevailing  belief  that  this  association 
should  be  strictly  a  technical  society,  but  I  am  confident  that  if 
we  devoted  ourselves  entirely  to  technical  matters  it  would  be 
detrimental  to  the  central-station  industry,  and  we  should  be 
covering  a  field  that  should  be  covered  by  other  associations,  and 
neglecting  a  field  of  work  which  would  not  then  be  covered  by 
any  association.  .  .  .  It  is  clearly  the  province  of  this  asso- 
ciation to  cover  the  field  of  central-station  work,  whether  it  be  the 
solution  of  how  best  to  transform  heat  to  power,  or  how  best  to 
acquire  business.  .  .  .  We  have  not  yet  reached  the  com- 
mercial age,  and  I  predict  that  within  five  years  the  members  of 
our  association  will  almost  lose  sight  of  engineering  matters  in 
their  eagerness  to  increase  their  sales.  Our  earnings  through 
economy  of  operation  have  well-defined  limits,  but  the  possibili- 
ties of  increasing  our  earnings  by  developing  our  market  have  a 
much  wider  range.  ...  I  believe  our  business  to-day  might 
be  considered  as  of  a  retail  nature  compared  with  what  it  will  be 
a  few  years  hence.** 

It  is  now  five  years  since  the  above  was  written,  and  the 
prophecy  made  at  that  time  has  not  been  wholly  realized,  for  as 
yet  we  have  not  reached  the  climax  of  our  eagerness  for  the 
acquisition  of  additional  business.  I  also  want  to  admit  that  my 
prophecy  would  have  been  even  less  true  had  it  not  been  for  the 
earnest,  persistent  and  intelligent  work  of  Mr.  Crouse.  The 
work  carried  on  by  the  association  of  which  he  is  a  leading  spirit 
has  done  much  to  arouse  the  central-station  men  to  the  possibili- 
ties of  the  development  of  their  market,  and  I  think  the  industry 
owes  him  some  evidence  of  appreciation  for  his  work,  and  can 
well  afford  to  co-operate  with  and  support  him  more  actively  in  . 
the  future  than  it  has  done  in  the  past. 

We  have  already  reached  the  commercial  age.  Each  day 
the  commercial  end  of  our  business  assumes  greater  and  greater 
importance.     The  aggressive  work  being  done  by  many  central 
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stations  in  the  country  has  created  a  new  standard  of  lighting, 
and  while  it  is  possible  for  the  other  central  stations  to  do  noth- 
ing and  still  reap  some  benefit  from  the  work  of  others,  it  is  now 
possible  for  a  small  expenditure  of  money  and  eflfort  to  bring 
splendid  returns  in  the  field  of  development  of  business. 

It  is  by  concerted  eflfort  of  all  central  stations  that  the  great- 
est development  can  be  secured.  Some  jealousies  have  recently 
sprung  up  between  the  engineering  branch  of  the  business  and  * 
the  commercial  branch  of  the  business,  but  I  see  no  reason  for 
this,  as  each  has  its  proper  sphere,  and  I  see  no  reason  why  the 
engineer  can  not  take  up  new-business  work,  if  he  chooses  to  do 
so,  and  feel  that  with  the  same  qualifications  he  is  better  equipped 
to  realize  success  than  the  man  lacking  in  the  special  technical 
knowledge  of  the  business. 

When  the  men  who  exploited  our  large  national  expositions 
wanted  to  make  the  whole  world  wonder  and  the  tongues  of  the 
whole  world  wag,  they  did  not  depend  upon  the  area  of  their  expo- 
sition grounds  nor  the  magnitude  of  their  buildings,  but  depended 
almost  entirely  on  the  lavish  use  of  light.  Light  is  synonymous 
with  optimism.  Artificial  light  attracts  everything  animate,  from 
bugs  to  men.  The  most  famous  feature  of  New  York  city  to-day 
is  the  lavish  lighting  of  upper  Broadway. 

The  thousands  of  visitors  who  have  been  attracted  to  the 
national  expositions  by  the  lavish  use  of  light  can  be  attracted 
to  any  city  that  uses  light  with  equal  profusion.  For  every  dollar 
of  benefit  secured  by  the  national  expositions  ten  dollars  of 
benefit  will  be  secured  to  the  city  that  can  make  its  lighting  bril- 
liant to  a  degree  that  will  attract  universal  attention  and  wonder. 

In  another  public  address,  made  some  years  ago,  I  predicted 
that  the  progressive  merchant  in  the  future  would  display  as 
lavish  lighting  as  was  then  characteristic  of  the  national  indus- 
trial expositions.  This,  I  think,  lias  proved  nearly  true,  and  I 
think  it  is  safe  to  say  that  no  one  has  yet  reached  the  point  where 
further  lavishness  in  lighting  will  not  pay.  The  lavish  displays 
already  made  have  proved  profitable,  and  as  each  merchant  has 
endeavored  to  excel  the  other  the  additional  lighting  has  been 
relatively  even  more  profitable. 

We  used  to  talk  about  the  point  of  saturation,  meaning  thai 
time  when  we  should  have  sold  all  the  light  and  power  that  could 
be  sold  in  a  given  city;    If  there  is  such  a  thing  as  the  saturation 
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limit  we  have  not  yet  found  it  I  can  say  tnidifully  that  tfie 
longer  we  carry  on  the  development  of  work,  the  more  easily 
additional  business  is  acquired  and  the  more  business  there  is 
still  in  sight  We  are  now  taking  on  business  in  some  of  the 
stations  with  which  I  am  connected  at  a  greater  ratio  each  year 
than  the  entire  business  of  any  central  station  amounted  to  when 
I  first  became  interested  in  the  subject  of  development  of  the 
market 

If  time  would  permit,  I  should  be  glad  to  discuss  the  various 
branches  of  possible  further  development,  including  sign,  window 
and  outline  lighting;  also  higher  standards  of  interior  illumina- 
tion, decorative  effects,  and  so  forth,  as  well  as  the  heating  and 
power  branches  of  the  business,  but  there  is  so  much  to  be  said 
on  each  branch  of  this  work  that  one  ordinary  convention  would 
not  suffice  to  cover  all  the  profitable  discussion  which  might  be 
had. 

I  have  referred  to  my  fonner  predictions  regarding  the 
development  of  market  in  a  manner  that  has  left  me  open  to  the 
charge  of  immodesty — with  enough  circumstantial  evidence  to 
carry  conviction — ^but  I  have  done  this  with  a  purpose,  as  I 
wished  to  assert  that  we  do  not  yet  appreciate  the  value  of  this 
feature  of  our  work.  If  you  will  admit  that  I  have  heretofore 
been  partially  right,  I  believe  this  method  of  presenting  my  sub- 
ject may  at  least  arouse  sufficient  interest  to  warrant  each  of  my 
hearers  in  giving  this  subject  serious  thought. 

Henry  L«  Doherty 


NEW  BUSINESS 

HOW  TO  GET  IT — HOW  TO  KEEP  IT 

The  problem  of  obtaining  the  largest  possible  amount  of 
profitable  new  business  each  year  with  the  minimum  expenditure 
for  same  is,  or  should  be,  the  vital  question  with  every  central 
station.  Marty  stations  have  not  awakened  from  their  lethargy 
and  are  doing  nothing  to  hurry  along  the  growth  of  their  busi- 
ness ;  then,  there  are  others  who  have  made  or  are  making  spas- 
modic and  irregular  efforts  ak)ng  the  new  business  line. 

It  is  a  fact  that  every  lighting  company  must  have  new  busi- 
ness of  the  right  kind,  if  the  various  companies  are  to  be  a  sue- 
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cets ;  and  if  we  want  new  business,  how  are  we  to  get  it,  and  when 
we  get  it  how  are  we  going  to  keep  it  and  enlarge  it? 

Yon  are  all  more  or  less  familiar  with  the  card-index  system 
and  prospect  list  as  ordinarily  prepared  for  a  given  locality  when 
a  central-station  management  decides  to  go  after  new  business 
and  do  it  properly  and  aggressively.  The  proper  type  of  solicitor 
to  go  out  after  the  new  business  and  produce  satisfactory  results 
is  rather  a  hard  man  to  find,  and  it  usually  means  that  young 
men  of  promise  must  be  trained  for  the  positions.  This  branch 
of  the  electrical  business  offers  an  excellent  field  for  bright, 
active  young  men,  and  it  is  surprising  that  more  young  men  do 
not  realize  the  excellent  opening  in  this  field  of  electrical  effort, 
and  qualify  themselves  for  it. 

Every  central  station  should  provide  a  library  containing  a 
number  of  the  best  books  on  the  various  branches  of  the  business, 
and  also  have  on  file  the  various  electrical  magazines  and  papers, 
to  enable  the  young  men  in  the  various  working  departments  of 
die  company  to  qualify  themselves  theoretically  as  well  as  prac- 
tically for  the  position  of  an  expert  on  the  new-business  force. 
The  solicitors  can  also  make  good  use  of  this  library  and,  as  a 
result,  will  become  better  new-business  solicitors.  The  most 
aggressive  central  stations  in  the  country  to-day  complain  of  the 
difficulty  of  procuring  men  who  can  continually  bring  in  the 
profitable  new  business  required.  The  salary  commanded  is  high 
and  the  training  excellent,  with  a  wide  field  always  before  the 
expert  solicitor. 

The  solicitors  of  new  business  should  fill  out  a  proper  record 
of  their  daily  operations,  and  a  correct  summary  of  all  calls  made, 
new  business  obtained,  expenses,  and  so  forth,  should  be  kept, 
and  carefully  tabulated  for  prompt  attention  and  reference. 
These  tabulated  summaries  enable  the  company  to  follow  the  • 
efforts  made  and  the  results  accomplished. 

The  number  of  men  required  will  depend  upon  the  size  of 
the  city  and  how  aggressively  the  company  intends  to  go  after 
the  new  business.  Many  of  the  larger  companies  have  highly 
specialized  corps  with  chiefs,  and  so  forth,  while  the  smdler 
companies  of  necessity  depend  upon  the  superintendent  for  the 
greater  portion  of  the  special  work,  with  possibly  one  or  two 
solicitors  to  push  along  the  work. 

Lectures  and  talks  should  be  given  regularly  to  the  new- 
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business  force  by  authorities  on  the  best  ways  and  means  of  oktain- 
ing  profitable  business. 

To  fortify  the  solicitor  in  his  daily  rounds  for  new  business, 
it  is  essential  that  the  company  ^do  all  in  its  power  to  have  all 
complaints — ^real  or  fancied — ^reported  by  consumers  or  observed 
by  the  company's  employees,  corrected  promptly  arid  satisfacto- 
rily. Good  service  and  courteous  treatment  should  always  be  Ae 
watchword,  and  reasonable  rates  for  the  various  kinds  of  service 
should  be  the  rule.  Do  not  leave  anything  undone  that  you  can 
do  to  enable  the  company  to  retain  the  good-wilt  and  confidence 
of  the  general  public.  You  must  have  this  confidence  to  obtain 
and  keep  the  maximum  business. 

The  use  of  the  local  newspapers  should  be  undertaken  with 
cuts  and  well-written  advertisements  properly  displayed  and  fre- 
quently changed.  This  is  a  part  of  the  new-business  effort  that 
should  be  carefully  looked  after,  as  considerable  money  may  be 
wasted  if  the  subject  is  not  intelligently  handled.  The  news- 
papers are  also  likely  to  be  friendly,  especially  if  your  company's 
attitude  is  right,  the  service  good,  and  the  rates  normal. 

The  use  of  short,  crisp,  well-written  individual  letters  setting 
forth  the  particular  branch  of  business  you  are  endeavoring  to 
advance,  should  be  mailed  at  regular  intervals  to  a  selected  list 
of  prospects,  and  in  alternate  mailings  reply  postal  cards  addressed 
and  stamped  for  return  should  be  enclosed.  These  mailings  may 
be  as  frequent  as  the  conditions  warrant,  and  the  replies  received 
will  be  very  gratifying  if  the  letters  have  been  properly  framed, 
and  the  solicitor  is  thus  given  an  excellent  opening  to  present  his 
case. 

All  envelopes  leaving  the  company's  office  for  local  addresses 
should  contain  a  folder  or  pamphlet  descriptive  of  an  economical 
electrical  appliance  for  the  use  of  current,  and,  as  many  of  the 
manufacturing  companies  supply  these  pamphlets  free,  and  with 
the  lighting  company's  name  printed  thereon,  it  may  be  done  with 
practically  no  expense. 

No  opportunity  should  be  losf  sight  of  to  keep  the  progress- 
iveness  of  the  central  station  before  the  public,  for  the  live  com- 
munity likes  to  feel  that  its  business  interests  are  wideawake,  and 
the  dormant  locality  should  be  aroused  by  the  aggressive  lighting 
company  whose  name  should  always  stand  for  progress.  The 
lighting  company  can  do  a  great  deal  to  dispel  the  lethargy  by 
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boulevard  and  public  square  lighting,  sign  and  billboard  lighting, 
outline,  window  and  decorative  lighting,  and  so  forth. 

Every  electric  light  company  should  install  one  or  more 
attractive  electric  signs,  properly  located  to  be  effective,  and  bum 
same  every  night;  billboards. can  likewise  be  used,  with  trough 
reflectors  to  illuminate  same.  These  methods,  while  primarily 
intended  to  advertise  the  company's  business,  effectively  point  the 
way  to  others  for  a  similar  purpose  and  provide  new  avenues  for 
the  use  of  electric  current. 

The  matter  of  outline  and  window  lighting .  should  be  vig- 
orously canvassed  and  much  business  of  this  kind,  as  well  as  sign 
and  billboard  business,  may  be  obtained  by  arranging  to  furnish 
the  current  for  a  flat  sum  per  lamp  of  stated  candle-power  per 
year,  and  arranging  to  have  the  signs,  and  so  forth,  switched  on 
at  dusk  from  April  i  to  September  i,  and  six  p.  m.  the  rest  of 
the  year ;  switching  off  the  signs,  outline  lighting,  and  so  forth,  at 
a  determined  hour  nightly.  In  these  propositions  it  is  well  to 
allow  sufficient  time  in  the  rate  charged  to  provide  for  the  signs 
and  outline  lighting  running  until  midnight  for  the  two  weeks 
prior  to  Christmas.  This  scheme  keeps  the  load  off  the  extreme 
peak  and  will  be  found  to  yield  profitable  results,  and  to  help  the 
appearance  of  the  locality  by  night. 

All  construction  work,  tool  boxes,  wagons,  and  so  forth, 
should  carry  appropriate  emblems,  banners,  or  other  devices, 
indicative  of  the  company's  activity  and  calling  attention  to  the 
use  of  electric  current.  It  is  this  constant  pounding  of  ELEC- 
TRICITY into  the  minds  of  the  public  that  sooner  or  later  has 
its  reward  in  more  new  business. 

One  company,  to  the  writer's  knowledge,  has  a  standing 
offer  to  furnish  free  incandescent  lighting  to  any  church  or  char- 
itable institution  holding  a  lawn  fete  or  festival,  provided  the 
instillation  of  the  wiring,  sockets,  and  so  forth,  is  donated  by  a 
local  contractor.  This  proposition  is  made  on  the  theory  that 
electric  light  will  be  found  to  be  so  much  better  for  the  purpose, 
that  the  effect  will  be  to  work  back  into  the  church,  home,  store 
or  business. 

Every  progressive  lighting  company  should  have  a  display 
room  of  some  kind,  and  it  should  be  kept  in  first-class  and  attractive 
shape;  not  as  many  lighting  offices  and  so-called  display  rooms 
are  usually  found — unclean,  dusty,  full  of  cobwebs  and  half- 
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broken  and  disabled  apologies  for  modem  electrical  appliances 
and  apparatus.  The  display  room,  if  possible,  should  occupy  the 
front  part  of  the  main  office,  with  the  desks,  cages,  and  so  forth, 
of  the  working  office  force  arranged  across  the  room  and  well  to 
the  rear  of  the  office.  Advantage  should  then  be  taken  of  the 
opportunity  for  display  and  demonstration  by  installing,  in  first- 
class  and  proper  working  order,  samples  of  the  various  appliances, 
apparatus  at^d  lighting  effects  that  are  known  to  be  economical 
and  successful  for  using  current.  Competent  attendants  should 
always  be  in  charge  of  the  display  room.  This  arrangement  com- 
pels consumers  and  their  friends,  on  their  way  to  pay  bills,  enter 
complaints,  and  so  forth,  to  absorb,  almost  against  their  will,  as 
it  were,  the  fact  that  electric  current  is  a  necessity  for  comfort 
at  home,  as  well  as  a  necessity  in  business.  The  correct  type  of 
display  room,  brilliantly  lighted  outside  as  well  as  inside,  will 
be  an  attractive  point  for  people  in  all  walks  of  life,  drawn  by 
the  unusual  brilliancy  which  should  be  its  chief  feature  at  night, 
and  the  new-business  solicitors  will  find  the  display  department 
a  very  potent  factor  for  them  to  bring  prospects  for  the  final 
arguments,  demonstrations  and  closing  of  contracts. 

It  would  seem  that  every  electric  lighting  company  in  this 
country  should  be  alive  to  its  own  opportunities  and  go  out  after 
the  business  that  may  be  had  in  every  community,  but  it  is  a 
deplorable  fact  that  a  very  large  number — ^by  far  the  great  major- 
ity— ^are  doing  practically  nothing  in  the  way  of  hustling  for  new 
business,  increased  gross  and  net  receipts,  and  the  general  feeling 
of  satisfaction  that  comes  with  all  of  this.  Why  should  any  man- 
ager or  superintendent  be  satisfied  to  let  well  enough  alone? 
Why  should  not  these  comatose  companies  contemplate  what  has 
been  done  by  other  companies  similarly  situated,  and  many  of 
them  very  disadvantageously  located? 

The  following  figures  will  serve  to  illustrate  what  may  be 
done  when  the  right  spirit  is  aroused. 

In  a  town  of  10,000  inhabitants,  in  the  Far  West,  a  company 
decided  about  a  year  ago  to  take  up  the  aggressive  new-business 
scheme,  and  it  reports  that  for  the  first  two  weeks  in  April  of 
this  year  it  has  secured  the  following  new  business : 

Wired  one  hundred  old  houses 
Twenty-five  lamp  sig^s  sold  and  installed 
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Two  hundred  and  fifty  flat-irons  sold 

Eight  coffee  percolators  installed 

One  hundred  and  twenty  horse-power  in  motors  installed 

It  estimates  that  this  new  business  will  return  an  annual 
gross  revenue  of  $10,000  and  that  $1,200  was  spent  to  secure  it 
in  personal  solicitation,  newspaper  advertising,  circular  letters, 
special  propositions  and  advertising  in  the  shape  of  booklets, 
pamphlets,  and  so  forth. 

Another  example  is  found  in  an  Ohio  village  with  a^popula- 
tion  of  1400.  This  company  states  that  its  capitalization  is 
$15,000,  all  paid  in,  and  no  bonds.  All  of  the  additional  invest- 
ment has  been  made  out  of  the  earnings,  besides  which  it  has 
paid  33  per  cent  in  dividends  in  seven  years. 

The  gross  and  net  earnings  by  years  are  given  as  follows : 

1800 Gross  earnings,    $2^800 ;  net  earnings,     

1900 "  "  3.800;  "  "  $1,500 

1901 "  "  4,300;  "  "  1,700 

1902 "  "  5400;  "  "  4.900 

1903 "  "  6,500;  "  "  2,100 

1904 "  "  7,500;  "  "  2,300 

1905 "  "  8,300;  "  "  2,800 

1906 "  "  9,000;       "  "  3,K)0 

1907 "  "  (est.)  11,500;     "         '•  4,500 

It  would  seem  that  these  examples,  which  represent  the  aver- 
age size  central  station  in  78  per  cent  of  the  total  central  stations 
in  the  United  States,  together  with  the  reports  that  will  be  heard 
to-day  on  new  business  demonstrated  in  cities  of  all  sizes,  should 
be  evidence  enough  to  cause  every  plant  in  this  class,  as  well  as 
other  companies,  to  immediately  embrace  the  long-neglected 
opportunity  in  their  respective  localities.  If  there  is  any  central 
station  belonging  to  this  association  that  has  neglected  the  chance 
for  excellent  results  from  an  aggressive  new-business  campaign, 
let  it  get  to  work  at  once. 

It  has  been  found  that  the  new-business  department  of  any 
company,  properly  exploited,  is  a  very  great  factor  in  populariz- 
ing the  company. 

Many  plants  have  probably  held  back,  fearful  that  the  expense 
of  going  after  the  new  business  vigorously  would  be  prohibitive 
and  would  leave  the  company  in  a  worse  condition  than  before  it 
started  the  campaign.  It  is  a  comparatively  simple  matter  to 
estimate  in  advance  what  results  and  expense  in  connection  there- 
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with  may  be  expected.  It  is  accepted  by  the  central-station  men 
who  have  been  through  the  experience  in  many  different  ways, 
that  from  2.5  to  5  per  cent  of  the  yearly  gross  receipts  is  a  proper 
amount  to  expend  in  an  energetic  effort  for  new  business.  It  is 
generally  conceded  that,  on  die  average,  the  percentage  of  net 
gain  in  profits,  where  new-business  methods  have  been  taken  on 
aggressively,  tends  to  at  least  equal  the  percentage  of  gain  in 
gross  sales  and  frequently  the  net  profit  is  double,  or  more,  the 
percentage  of  increase  in  gross  income. 

New-business  departments  properly  manned  and  thoroughly 
aggressive  can  produce  load  curves  on  the  station  output  that  will 
show  that  while  the  peak  may  be  increased  10  to  15  per  cent, 
the  average  load  off  the  peak  is  raised  30  to  50  per  cent,  and  this 
is  a  simple  proposition  to  work  out,  provided  the  new-business 
men  go  after  the  revenue-producing  and  economical  kind  of 
business  for  the  central  station. 

The  new-business  department  should  be  provided  with  weekly 
load  curves  of  the  output  of  the  station  and  the  subsequent  week's 
curves  superimposed,  so  that  each  month  may  be  compared  with 
previous  months,  and  so  forth,  and  the  effect  of  the  new  business 
watcheS. 

The  introduction  of  domestic  appliances  should  be  pushed 
vigorously  and  they  should  be  sold  at  or  near  cost  and  on  liberal 
terms,  allowing  the  consumer  to  return  same  if  not  satisfied,  at 
the  end  of  a  30  or  60-day  trial.  When  a  solicitor  has  sold  an 
article  to  an  old  or  a  new  consumer,  it  should  be  the  policy  of  the 
company  to  have  the  enlarged  old  consumer  or  the  new  consumer 
visited  by  some  one  competent  to  learn  if  everything  is  working 
out  well  and  as  represented.  This  will  go  a  long  way  toward 
cementing  the  proper  feeling  of  the  consumer  toward  the  com- 
pany, and  makes  the  matter  of  securing  further  business  from  the 
same  source  very  simple. 

No  connected  load  along  the  mains  should  be  considered  too 
small  to  take  on,  although  proper  rates  should  be  charged  for  the 
kind  of  service  rendered.  It  is  a  matter  of  record  that  porch  and 
cellar  lights  often  lead  to  the  complete  equipment  of  residences 
for  the  full  use  of  electricity.  Consistent  and  persistent  effort 
should  be  put  forth  to  prove  to  power  users  that  electric  power 
is  the  power  they  need,  and  keen,  special  effort  is  often  needed  to 
prove  the  point.    The  average  power  user  figures  in  dollars'  profit 
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per  month  and  year,  and  the  installation  of  temporary  motor  equip- 
ment to  demonstrate  the  proposition  frequency  compels  the  sale 
of  same  and  furnishes  a  satisfied  power  consumer,  who  tells  his 
friends. 

After  the  business  has  been  obtained,  keep  everlastingly 
after  the  consumers  and  be  sure  their  service  is  satisfactory  and 
Aat  they  are  getting  what  they  were  promised,  and  a  little  more, 
and  hold  out  to  them  further  and' larger  uses  of  the  current. 

Those  companies  that  have  not  taken  up  the  aggressive  new- 
business  policy  will  do  well  to  revolve  the  whole  scheme  in  their 
minds,  and  take  the  data  and  experiences  that  will  be  produced 
at  to-day's  meeting,  fit  it  to  their  locality,  and  see  if  they  can  not 
profitably  spend  a  Ismail  percentage  of  their  gross  receipts  in  order 
to  get  new  business  that  will  show  a  net  gain  equal  to,  and  per- 
haps double  or  treble,  what  was  economically  spent  for  soliciting 
the  business. 

Those  companies  that  have  not  yet  installed  new-business 
departments  or  taken  up  the  matter  aggressively,  those  that  have 
taken  it  up  in  a  half-hearted,  dreary  manner,  those  that  have  a 
pet  theory  that  their  respective  methods  of  obtaining  new  busi- 
ness are  the  best,  should  keep  before  their  mmd's  eye  the  excellent 
results  obtained  by  the  little  village  in  Ohte  of  1400  people  where 
progressive  iiew-business-getting  of  the  most  pronounced  t3rpe 
has  produced  a  revenue  of  $8.50  per  capita  and  still  increasing, 
and  this  in  the  fact  of  competition  from  a  good  supply  of  natural 
gas  in  the  village,  at  25  cents  per  one  thousand  cubic  feet.  Any 
central-station  man  who  has  made  it  a  point  to  learn  the  per  capita 
yearly  income  that  is  obtained  to-day  by  the  various  large  com- 
panies, as  well  as  by  many  average  and  small  companies,  will 
thoroughly  appreciate  what  $8.50  per  capita  means. 

Think  of  it — small  companies,  medium  companies,  large  com- 
panies— $8.50  per  year  for  every  man,  woman  and  child,  and 
then  let  us  go  home  from  this  convention  and  decide  that  we  will 
all  take  a  new  hold  on  the  commercial  end  of  the  various  com- 
panies and  strive  to  emulate  our  small  contemporary  who  accom- 
plished these  wonderful  results  by  simply  keeping  after  it!  Let 
us  go  after  the  new  business  energetically,  and  when  we  obtain  it, 
carefully  husband  it  and  enlarge  it,  and  use  every  possible  addi- 
tion to  our  gross  receipts  as  a  stepping-stone  for  more  and  better 
results.    Any  company  can  do  it,  anywhere.    Analyze  your  local 
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conditions  and  then  go  after  it.    Be  aggressive  commercially.    It 
pays.  Prank  M*  Islt 


NEW-BUSINESS  RESULTS  DEMONSTRATED  IN 
CITIES  OF  ALL  SIZES 

This  question  of  new  business  and  more  business  is,  briefly, 
as  has  been  and  will  be  developed  in  the  various  papers  and 
discussions,  the  resultant  of  the  forces,  of  the  men,  management, 
money  and  methods,  plus  enthusiasm  directed  to  it  All  of 
these,  except  possibly  the  money  element,  are  variable,  which  our 
very  presence  at  this  convention  assumes  can  be  and  are  influ- 
enced in  the  direction  of  increased  efficiency  *by  comparison  of 
views  and  interchange  of  commercial  knowledge. 

A  review  of  the  commercial  development  of  central-station 
fields  during  the  last  few  years,  and  particularly  the  last  two 
years,  makes  it  very  apparent  that  this  subject  must  command 
constantly-increasing  attention  from  all  electrical  interests. 

In  the  face  of  the  fact  that  $2.50  per  capita  income  from  the 
sale  of  electric  current  was  the  average  according  to  the  last 
census,  the  fact  develops  that  where  central  stations  take  up 
seriously  and  aggressively  the  new-business  methods  under  dis- 
cussion, the  per  capita  sales  have  been  and  can  be  increased  to 
from  $5.00  to  $8.50,  and  even  $12  per  capita,  in  cities  of  all  sizes 
and  conditions. 

While  technical  and  engineering  developments  have  necessa- 
rily dominated  the  electrical  business  largely  in  its  earlier  devel- 
opment, the  standardization  of  generating  and  distributing 
practice  has  reached  a  point  where  it  seems  that  the  purely  busi- 
ness and  business-getting  branch  is  to  yield  for  the  fuiture 
proportionately  larger  returns  from  the  increased  attention  given 
it. 

The  results  of  the  commercial  departments  of  many  central 
stations  indicate  the  following  interesting  facts : 

First — ^That  the  per  capita  incomes  in  such  stations  rapidly 
pass  the  average  of  those  where  live  active  interest  is  not  taken 
in  the  commercial  development. 

Second — ^That  expenditures  of  from  3  to  5  per  cent,  and 
even  more,  of  gross  income  on  business  extension  along  proper 
lines  is  fully  justified  by  the  results.    This  percentage  of  expen- 
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ditores,  it  will  be  noted,  is  very  small  as  contrasted  with  more 
competitive  lines  of  business. 

Third — That  the  load  curve  is  very  materially  improved,  and 
in  consequence  the  ratio  of  gross  income  to  operating  expense. 

Fourth — ^That  central  stations  which  have  operated  these 
commercial  departments  for  two  or  three  years,  or  even  loiter, 
do  not,  as  at  first  might  be  expected,  reach  the  point  of  business 
saturation,  but  continue  to  maintain  the  rate  of  increase  through 
educating  the  public  to  higher  standards  of  service  and  through 
the  introduction  of  new  devices  and  appliances. 

Fifth — ^That  aggressive  commercial  departments  are  the 
most  important  factors  in  the  cultivation  of  improved  relations 
with  the  public  and  have  in  numerous  instances  been  worth  to 
companies  all  they  cost  from  this  standpoint  alone.  We  should 
soon  reach — ^if,  indeed,  we  have  not  already  reached — the  point 
where  the  commercial  engineer  in  his  work  of  creating  and 
extending  the  business  will  be  entitled  to  take  equal  rank  and 
importance  with  the  electrical  and  mechanical  engineer  in  the 
perfection  of  his  work  of  producing,  generating  and  distribut- 
ing apparatus  and  the  reduction  of  current  cost  It  would  seem 
that  the  mechanical  and  electrical  engineer  should  welcome  the 
advent  of  the  commercial  engineer,  since  the  efforts  of  the  latter 
are  directed  to  extending  the  field  of  operation  of  the  former 
and  toward  introducing  more  largely  the  comforts,  conveniences 
and  benefits  of  the  entire  art. 

In  the  light  of  the  results  that  have  been  reviewed,  I  would 
urge  upon  the  central  stations  that  this  subject  be  given  a  very 
careful  and  an  increased  amount  of  attention. 

Appended  you  will  find  some  interesting  commercial  statistics 
which  I  should  like  to  see  made  a  feature  of  all  of  our  future 
commercial  programmes. 

NEW-BUSINESS  RESULTS  DEMONSTRATED 
In  CrrY  op  1350  Population 

I,  Year  Bnding   Year  Bndinff  Year  finding     Per  Cent 

*^'^"  May  X,  T905      May  i,  1906    May  i,  1907       Increase 

Number  of  customers 41S 

Gross  income  $6,200.00    $8,700.00    $11,500.00       33.4 

Gross  income  per  capita $8.50 

Total    number    i6-cp   so-watt 

equivalents  connected  . . .  5000 
Gross  income  per  kilowatt  of 
maximum   station   capac- 
ity                                                 $48.00 
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Approximate  sales  expense  per  i6-q>  50-watt  of  added  business:    W^ 

spent  to  secure  the  above  results  for  year  ending  May  i,  1906^  on 

line  and  plant  extensions,  soliciting  and  advertising  expenses  of  all 

kinds,  about  $4,000. 
Actual  sales  expense  per  unit  is  small,  but  a  figure  can  not  be  given. 
Our  rates :  Highest,  29  cents  per  kilowatt  for  7.5  hours'  maximum  demand 

service  or  less  per  month.    Lowest,  ^5  cents  per  kilowatt  for  180 

hours'  maximum  demand  per  month ;  all  excess  over  this  figure,  2  cents 

per  kilowatt 
We  employ  no  solicitors,  depending  on  our  own  force. 
Our  load-curve  sheets  for  the  period  named  above  have  been  destroyed, 

but  our  output  May  i,  1906,  was  less  than  on  May  8,  1905,  owing  to 

the  installation  of  meters. 
Remarks:    Aside  from  ample  maintenance  and  a  low  dividend  we  have 

devoted  our  entire  income  to  the  extension  of  our  business  and  the 

necessary  capacity  to  meet  the  new  services. 

In  City  op  5000  Population 

1^^  Year  Ending        Year  Ending        Per  Cent 

^^'  Z906  1907  Increase 

Number  of  customers 402  *  5^  41 .05 

Gross  income $21,531.00       $31,5^0.14         46.38 

Gross  income  per  capita $5-66  $6.30         11 .31 

Total  number  i6-cp  so-watt  equiva- 
lents connected 

Gross  income  per  kilowatt  of  maxi- 
mum station  capacity  $53-8o  $78.76         46.39 

Approximate  sales  expense  per  cp 
50-watt  of  added  business 

1.  Our  rates  are :  Light,  10  cents  per  kilowatt ;  power,  8  cents  per  kilowatt ; 

cooking,  5  cents  per  kilowatt 

2.  We  employ  solicitors  or  their  equivalent 

3.  We  do  direct-by-mail  advertising. 

4.  We  advertise  in  local  newspapers  (very  little). 

5.  We  maintain  display  and  demonstration-room. 

6.  We  operate  our  own  electric  sign. 

7.  Remarks :  Prior  to  1903  there  was  no  svstematic  effort  made  to  secure 

business ;  in  fact,  business  was  on  a  decline  at  this  time.  The  results 
obtained  from  our  cooking  units  are  proving  very  satisfactory  indeed. 

In  City  of  15,000  Population 

«.^^.  Year  Ending       Year  Ending        Per  Cent 

"«"•  Z905  1906  Increaw 

Number  of  customers 705  872  23.7 

Gross  income $59,000.00  $64,000.00  o.| 

Gross  income  ^^  ca^f/a $3.93  $4-^  S.O 

Total  number  i6-cp  50-watt  equiva- 
lents connected 26,000  3Q»ooo  15.4 

Gross  income  per  kilowatt  of  maxi- 
mum station  capacity $73-75  $80.00  8.5 

Approximate  sales  expense  per  i6-cp  * 

50-watt  of  added  business $0.35  $0.35  

1.  Our  rates  are  10  cents  light,  5  cents  power.  Discounts  for  quantity 

and  cash. 

2.  We  employ  one  solicitor  or  his  equivalent ;  since  January  i,  1907,  two. 

3.  We  do  direct-by-mail  advertising  (very  little). 

4.  We  advertise  in  local  newspapers. 

5.  We  mainUin  display  and  dcmonstration-roouL 

6.  We  operate  our  own  electric  sign. 

7.  Remarks :  See  Electrical  Review,  April  13,  1907,  New^Business  Depart- 

ment, for  details. 
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In  City  op  ao,ooo  PopxxLATioir 

|.^-.,  Year  Ending       Year  Bnding        Per  Cent 

January  x,  xgois    January  x,  xgoj        Increase 

Nnmber  of  customers looo  1500  30.0 

Gross  income  per  capita $2.39  $2.96  24.75 

Total  number  i6-a>  50-watt  equiva- 
lents connected 26,250  3i>2i5  19.0 

Gross  income  per  kilowatt  of  maxi- 
mum station  capacity  $115.00  $119.00           0.03I 

Approximate  sales  expense  per  i6-cp 

50-watt  of  added  business $0.37  .... 

1.  Our  rates  are:    Sliding  scale,  12  cents  to  6  cents.    Gross  income  for 

year  ending  January  i,  1907,  fell  off  on  account  of  reduction  in 
rates  on  May  i,  1906. 

2.  We  employ  two  solicitors  or  their  equivalent 

3.  We  do  direct-by-mail  advertising. 

4.  We  advertise  in  local  newspapers. 

5.  We  maintain  display  and  demonstration-room. 

6.  We  operate  our  own  electric  sign. 

7.  We  attach  load  curves  for  the  two  above  periods. 

&  Remarks :  We  are  increasing  in  gross  earnings  for  first  three  months 
this  year  20  per  cent.  With  us  it  is  a  question  purely  of  educating 
the  public.    We  expend  5  per  cent  for  new  business. 

In  City  of  30,000  Population 

It  was  not  possible  to  get  in  the  detailed  data  from  this 

plant  on  acount  of  lack  of  time ;  but  the  following,  quoted  from 

their  letter,  will  be  found  interesting: 

Rates  for  lighting,  12  cents  to  6  cents  per  kilowatt-hour,  depending 
on  the  consumption,  the  12-cent  rate  applying  to  residences  and  very  small 
business  consumers,  the  stores,  offices  and  larger  consumers  sliding  from 
10  cents  down  to  6  cents.  Flat  rate  for  arc  lamps  of  $5.00,  $6.00  and  $7.50 
per  month,  depending  upon  the  number  of  hours  in  service.  Power  rates 
from  8  cents  to  very  ^mall  consumers  to  3  cents  in  cases  of  very  large 
consumers. 

After  outlining  a  newspaper  campaign,  conducted  for  the 
purpose  of  setting  the  company  in  its  true  light  before  the 
public,  the  letter  goes  on  to  say : 

This  campaign  was*  conducted  for  three  months,  and  at  the  end  of 
that  time  we  started  an  extensive  follow-up  campaign.  This  was  divided 
into  three  sections;  one  consisted  of  our  residence  customers,  in  cori- 
nection  with  which  we  endeavor  to  interest  them  in  other  household  uses 
of  electricity;  another  was  a  list  of  prospective  residence  customers,  and 
still  another  consisted  practically  of  all  of  the  business  concerns  in  the 
city.  To  these  we  are  sending  advertising  matter,  advocating  better 
methods  of  lighting,  store-window  lighting  and  electric  signs.  The  follow- 
up  campaign  consists  of  two  monthly  mailings — a  letter  on  the  first  of  each 
month  and  a  booklet  or  folder  the  15th  of  the  month. 

As  a  result  of  this  work  we  have  been  able  to  bring  about  a  better 
feeling  on  the  part  of  the  public  toward  the  company^  and  a  better  under- 
standing of  its  objects  and  aims,  and  at  the  same  time  our  business  has 
g^rown  very  rapidly. 

One  specific  result  has  been  that  our  lighting  and  power  load  has 
grown  to  the  extent  that  we  have  been  compelled  to  build  a  new  power 


station,  the  plans  for  which  have  jnst  been  gotten  out  Work  on  this 
new  power  station  will  be  begun  in  the  very  near  future,  and  its  cost  will 
be  about  $2^,ooa 

As  a  point  of  interest  during  the  past  three  weeks  we  have  conducted* 
in  a  large  dry-goods  store,  a  demonstration  of  the  household  uses  o!  elec- 
tricity. This  consists  of  an  extensive  display  of  cooking,  heating  and  other 
household  devices,  such  as  laundry  irons^  laundry  machinery,  sewing- 
machine  motors,  electric  radiators,  complete  cooking  outfits  and  many 
•ther  household  appliances  and  devices.  Some  one  article  has  been 
demonstrated  each  day,  and  the  demonstration  has  created  a  good  deal 
of  interest  and  is  still  being  continued. 

In  Crrv  of  35iOoo  Population 

i,.„_  Deccaber  31,       December  31,        Per  Cent 

"*"*•  •  1905  1906  Increase 

Number  of  customers 1026  1291  a6 

Gross  income $87,000  $104,000  ao 

16-cp  equivalents  connected 25450  3h9S3  ^ 

Gross  income  per  kilowatt  of  station 

capacity $75 

1.  Our  rates  are  as  per  attached  schedule. 

2.  We  employ  1^0  solicitors  or  their  equivalent 

3.  Direct-by-mail  ^advertising. 

4.  Local  newspaper  advertising. 

5.  Display  and  demonstration-room. 

Remarks :  On  policy,  and  so  forth — make  rates  as  low  as  possible ;  provide 
capital  necessary  to  equip  new  customers  and  do  not  ask  them  to  take 
any  chances.  Keep  the  above  facts  before  the  public  and  particularly 
that  portion  of  it  which  may  be  classed  as  prospects.  We  place  the 
percentage  of  gross  income  to  be  devoted  to  new-business  getting  at 
about  2.5  per  cent 

In  City  of  35,000  Population 

|.  Year  Ending       Year  Bndinff       Per  Cent 

June  30,  X905        June  30, 1906        Increase 

Number  of  customers 473  513  8 

Gross  income $90,017.00      $107,590.00         20 

Gross  income  per  customer $190.31  ^09.72         10 

Gross  income  per  capita $2.57  $3.07  19 

Total  number  i6-cp  50-watt  equiva- 
lents connected   35.000  42,000  20 

Gross  income  per  kilowatt  of  maxi- 
mum station  capacity $45-00  -  $53.8o         20 

Approximate  sales  expense  per  i6-cp 

50-watt  of  added  business Have  no  means  of  telling. 

1.  Our  rates  are:    20  cents  maximum,  10  cents  minimum,  with  sliding 

scale,  for  incandescent  and  arc  lighting;  10  cents  maximum  and 
0.018  cent  minimum,  with  sliding  scale,  for  electric  power. 

2.  We  employ  no  solicitors. 

3.  We  do  no  direct-by-mail  advertising. 

4.  We  do  not  advertise  in  local  newspapers. 

5.  We  maintain  display  and  demonstration-room. 

6.  We  operate  our  own  electric  sign. 

7.  We  attach  load  curves  for  the  two  above  periods. 

8.  Remarks:  As  a  gas  and  electric  lighting  company  it  has  been  the  policy 

of  the  company  not  to  push  or  develop  electric  lighting  All  our 
energies,  therefore,  have  been  confined  to  the  increasmg  of  our 
electric  power  business,  which  has  been  obtained  through  personal 
solicitation. 
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\  Our  business  is   increasing   now   very   rapidly,   and   we  have 

approximately  2000  horse-power  in  motors  connected  and  on  order 
at  this  time.  The  business  ha&  been  obtained  by  continuous  personal 
solicitation,  with  the  assertion  that  electric  power  is  the  best,  cheapest 
and  most  economical  power  to  use,  backed  up  by  the  data  shown  on 
the  enclosed  power  card. 

The  ground  here  has  not  been  covered  as  thoroughly  as  it  might 
have  been,  owing  to  the  fact  that  no  regular  solicitor  is  employed ; 
no  attempt  is  being  made  to  increase  the  electric  lighting,  this  field  • 
being  left  to  the  gas  department. 

I  think  that  with  a  competent  solicitor,  provided  with  all  the 
facts  and  data  which  we  possess,  and  with  catchy  local  newspaper 
advertising  and  a  continuous  distribution  of  attractive  advertismg 
matter  through  the  mails,  a  great  deal  more  business  could  have 
been  gotten  than  we  now  have,  although  we  are  well  satisfied  with 
our  increase  in  the  power  department,  considering  the  facilities 
with  which  we  have  had  to  work. 

The  enclosed  curves  are  a  pretty  good  demonstration  of  the 
results  that  can  be  obtained  by  persistent,  continuous  and  intelligent 
soliciting  campaign.  One  side  of  this  sheet  shows  the  individual 
curves  of  the  street  series  arc-lighting  system,  in  blue,  the  three- 
phase,  5So-volt  power  system  in  green,  and  the  single-phase  com- 
mercial arc  and  individual  lighting,  in  red.  On  the  opposite  side  of 
*  the  sheet  is  the  combined  total  station  curve,  made  up  from  the 
three  systems. 

While  a  comparison  between  the  lighting  curve  for  1903  and  1907 
shows  a  comparatively  small  increase  by  reason  of  our  policy,  it 
will  be  observed  that  the  three-phase  power  curve  shows  an  increase 
of  600  per  cent. 

In  City  of  40,000  Population 

Year  Ending       Year  Ending.       p     n^nt 
Items  February  10,        February  9,         inL-iS# 

1906  1907  inCTwmc 

Number  of  customers 700  860  23 

Gross  income $85,000.00  $100,000.00  18 

Gross  income  p^r  rapitn $2. 12  $2.50  18 

Total  number  i6-cp  so-watt  equiva- 
lents connected  38,560  45.000  17 

Gross  income  per  kilowatt  of  maxi- 
mum station  capacity  $8.50  $10.00  17 

Approximate  sales  expense  per  i6-cp  Decrease 

50-watt  of  added  business $93-50  $55-50  40 

1.  Our  rates  are:    14  cents  first  2  kilowatts  per  i6-cp  equivalent    Con- 

verted, additional  at  6  cents. 

2.  We  employ  two  solicitors  or  their  equivalent 

3.  We  do  direct-by-mail  advertising. 

4.  We  advertise  in  local  newspapers. 

5.  We  maintain  display  and  demonstration- room. 

6.  We  operate  our  own  electric  sign. 

7.  We  attadi  load  curves  for  the  two  above  periods. 

8.  Remarks:    Have  2000-kw  plant  but  find  that  railway  and  light  and 

power  are  the  same,  therefore  assume  1000  kilowatts  for  light  and 
power. 

In  going  over  some  old  figures  I  find  that  in  1904  the  company 
had  a  gain  of  62  customers  with  the  equivalent  of  244^  i6-cp.  In 
1905  there  was  a  gain  of  63  customers  with  the  equivalent  of  2705 
i6-cp.  In  1906  there  was  a  gain  of  160  customers,  equivalent  on  the 
connected  load  to  6500  i6-cp. 

We  feel  during  the  year  1907  that  the  increase  in  customers 
cp — 4 
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will  be  25  per  cent  above  the  increase  for  the  past  year.  Our  most 
ambitious  effort  in  soliciting  and  advertising  was  made  during  the 
year  1906. 

We  would  say  that  a  company  in  a  town  of  from  10,000  to 
75,000  people  could  spend  profitably  from  2.5  to  4  per  cent  of  its 
gross  receipts. 

You  will  note  the  marked  decrease  in  the  cost  of  securing  new 
business  during  the  year  1906  as  cumpared  with  that  of  the  year 
before.  We  feel  that  we  have  now  reached  the  maximum  of 
expense,  which  on  our  present  receipts  is  equivalent  to  about  3.5  per 
cent  of  our  gross  revenue.  With  the  increase  in  gross  receipts 
during  the  year  ^907  our  expenses  for  soliciting  and  advertising 
should  be  in  the  neighborhood  of  about  2.5  per  cent 

In  City  of  801000  Population 

.  Year  Ending         Yeau-  Ending  Per  Cent 

*^*"**  May  1,  1906  May  x,  1907  Increase 

Number  of  customers About  2500      About  3000  20 

Gross  income $381,400.00      $435,000.00         14 

Gross  income  per  capita $5  00  $5-44  9 

Total  number  i6-cp  50-watt  equiva- 
lents connected 80,000  102,000  27 

Gross     income     per    kilowatt    of 

maximum  station  capacity $44-87  $5I*I7         I4 

Approximate    sales    expense    per 

i6-cp  50-watt  of  added  business  $0. 12 

1.  Our  rates  are:    15  cents  per  kilowatt  and  8  cents  on  Wright  demand 

system.    Special  rates  to  large  users. 

2.  We  employ  two  solicitors  or  their  equivalents. 

3.  We  do  direct-by-mail  advertising. 

4.  We  advertise  in  local  newspapers. 

5.  We  maintain  display  and  demonstration-room. 

6.  We  operate  our  own  electric  sign. 

7.  We  attach  load  curves  for  the  two  above  periods. 

8.  Remarks :   Answering  your  inquiry  of  recent  date  regarding  new-busi- 

ness results  demonstrated  in  cities  of  this  size,  will  say  that  we 
started  the  campaign  last  summer,  offering  to  connect  up  a  house, 
providing  six  outlets  with  fixtures  and  the  outside  connection  from 
the  street,  for  $30.  This  brought  in  a  large  number  of  new  cus- 
tomers, and  at  the  expiration  of  the  time  given  for  the  taking  up 
of  this  proposition,  we  followed  up  the  ground  gained  by  sending 
out  solicitors  to  get  other  customers  to  do  their  own  wiring.  In 
connection  with  the  solicitors'  work  we  have  been  using  the  monthly 

advertising  matter  furnished  by  the company,  and  have  been 

able  to  get  a  number  of  people  to  take  our  service  in  this  manner. 

We  are  sending  you  under  separate  cover  some  samples  of  the 
better  class  of  advertising  matter  which  we  have  used  to  good 
advantage;  we  think  these  samples  may  illustrate  our  point  better 
than  a  description  of  them  in  a  letter.  We  believe  the  answers  on 
blank  which  we  are  enclosing  cover  the  rest  of  the  points  you  desired 
to  know  about. 

On  the  whole,  we  are  very  well  satisfied  with  our  new-business 
campaign,  and  are  convinced  that  it  pays  to  make  special  induce- 
ments to  induce  people  to  take  our  service.  After  we  persuade  them 
we  make  a  special  point  of  delivering  the  goods,  and  our  representa- 
tives always  follow  up  the  customer  to  see  that  he  is  satisfied  in 
every  particular. 
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In  City  of  100,000  Population 

,  Year  Ending        Year  Ending         Per  Cent 

*^*°"  January  x,  1905     January  x,  1907        Increase 

Number  of  customers 600  2412  302.0 

Gross  income $137,924.65  $225,000.00  66. i 

Gross  income  per  capita $137  $2.25  64.2 

Total  number  i6-cp  50-watt  equiva- 
lents connected  50,000  125,000  150.0 

Gross  income  per  kilowatt  of  maxi- 
mum station  capacity $30.65  $45.00  46.8 

Approximate  sales  expense  per  i6-cp 

50-watt  of  added  business none  $0.21  .... 

1.  Our  rates  are:    12  cents  gross  to  5  3-10  cents  gross  for  light,  10  per 

cent  discount;  7  cents  gross  to  3  3-10  cents  gross  for  power,  10  per 
cent  discount. 

2.  We  employ  eight  solicitors  or  their  equivalent. 

3.  We  do  direct-by-mail  advertising. 

4.  We  advertise  in  local  newspapers. 

5-  We  maintain  display  and  demonstration-room. 

6.  We  operate  five  of  our  own  electric  signs. 

7.  We  attach  load  curves  for  the  two  above  periods. 

8.  Remarks :    We  follow  the  most  advanced  ideas  in  the  new-business 

field — personal  solicitation,  newspaper  and  bulletin  work,  demon- 
stration, and  so  forth,  and  hope  in  the  next  year  or  so  to  bring  our 
city  up  to  where  it  should  be.  Think  5  per  cent  of  gross  receipts  can 
safely  be  devoted  to  new-business  getting. 

In  City  of  278,000  Population 

l^^-^.  Year  Ending        Year  Ending  Per  Cent 

X905  X906  Increase 

Number  of  customers 5878                 6964  o.  185 

Gross  income $842,598.65      $994,339-44  o.  180 

Gross  income  per  capita $3.02               $3*57  o.  182 

Total  number  i6-cp  50-watt  equiva- 
lents connected 361,625             440,775  o.  155 

Gross  income  per  kilowatt  of  maxi- 
mum station  capacity $120.37            $142.05  o.  180 

Approximate  sales  expense  per  i6-cp 

So-watt  of  added  business $0. 1602          $0,209  0.304 

1.  Our  rates  are:    For  lighting,  10  cents  per  kilowatt  for  the  first  120 

hours'  use  per  month  of  the  total  installation,  excess  at  5  cents  per 
kilowatt;  motor,  10  cents  for  kilowatt  for  the  first  30  hours'  use 
per  month  of  the  total  installation,  excess  at  5  cents  per  kilowatt 

2.  We  employ  eight  solicitors  or  their  equivalent. 

3.  We  do  direct-by-mail  advertising. 
A.    We  advertise  in  local  newspapers. 

6.  We  operate  our  own  electric  sign. 

5.  We  maintain  display  and  demonstration-room. 

7.  We  attach  load  curves  for  the  two  above  periods. 

8.  Remarks :  The  load  diagrams  which  we  have  include  both  railway  and 

lighting  and  can  not  be  used  in  comparison  with  the  above  data. 

In  City  of  300,000  Population 

i..—.  Year  Ending        Year  Ending         Per  Cent 

June  I,  xgos  June  x,  1906  Increase 

Number  of  customers 4630  6839  47.7 

Gross   income    $542,377.00  $702,744.00  29.5 

Total  number  i6-cp  50-watt  equiva- 
lents connected  265,145  380,832  43.6 

Approximate  sales  expense  per  i6-cp 

50-watt  of  added  business $0.39  .... 
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I.  Our  rates  are:  lo  cents  per  kilowatt  to  3  cents  per  kilowatt,  varying 
according  to  connected  load,  current  consumption  and  burning  hours. 

3w  We  employ  fifteen  solicitors  or  their  equivalent 

3.  We  do  direct-by-mail  advertising  (two  pieces  monthly) 

4.  We  advertise  in  local  newspapers. 

5.  We  maintain  display  and  demonstration-room. 

6.  We  operate  our  own  electric  sign. 

7.  We  attach  load  curves  for  the  two  above  periods, 

8.  Remarks:    The  approximate  sales  expense  given  above  is,  however, 

hardly  fair  to  the  company,  for  the  reason  tl^t  the  soliciting  expense 
covers  the  entire  cost  of  the  contract  department  This  includes 
the  handling  of  all  transfer  business  and  many  other  details  neces- 
sary to  properly  attend  to  the  wants  of  the  consumers.  We  do  not 
believe  that  more  than  half  of  the  contract  expense  of  this  company 
is  incurred  in  actually  securing  new  business. 

In  regard  to  our  commercial  policy,  will  say  that  we  keep  up 
an  active  solicitation  for  new  busmess  at  all  times.  The  town  is 
divided  into  districts  and  a  competent  man  placed  in  charge  of  each. 
He  is  held  responsible  for  the  business  gettmg  in  his  district,  and  is 
kept  up  to  the  mark  all  the  time.  The  new-business  policy  of  our 
company  may  be  described  as  one  which  operates  upon  the  maximum 
of  everlastingly  hustling  until  the  business  comes  in.  Our  fiscal 
year,  which  will  end  June  i,  1907,  will  show  a  continuation  in  the 
percentage  of  growth,  as  indicated  for  the  preceding  year. 

In  Citv  of  1,425,000  Population 

Year  Bndinir        Year  Ending  Per 

Items  December  31,       December  31,  Cent 

1905  1906  Increase 

Number  of  customers 7403  10,192  37.5 

Gross  income $2,542,733.21    $2,848,822.26  12.0 

Gross  income  per  capita $1 .85  $2.00  10.8 

Total  number  i6-cp  50-watt  equiva- 
lents connected  937.715  1,167,595  25.0 

Gross  income  per  kilowatt  of  maxi- 
mum station  capacity $169.51  $93-63  44.8 

Approximate  sales  expenses  per 
i6cp  so-watt  of  added  busi- 
ness   gross  $0,112  $0,169  150 

net  $0,323  $0,341         55 

1.  Our  rates  are:    12  cents  per  kilowatt-hour  used  for  lighting;  special 

rates  when  used  in  quantity.  10  cents  per  kilowatt-hour  for  power, 
with  sliding  scale  of  discounts  up  to  50  per  cent  for  monthly  bills 
of  over  3750  kilowatt-hours. 

2.  We  employ  twenty  solicitors  or  their  equivalents. 

3.  We  do  direct-by-mail  advertising. 

4.  We  advertise  in  local  newspapers. 

5.  We  maintain  display  and  demonstration-room. 
d.    We  operate  our  own  electric  sign. 

7.    We  attach  load  curves  for  the  two  above  periods. 

8.  Remarks:  Increase  in  income  has  been  affected  by  rate  reductions,  the 
percentage  of  increase  of  output  being  much  larger  than  the  per- 
centage of  increase  in  gross  income. 

J.  E.  Montague 


Questions  of  Policy 


SALES  POLICY  OF  A  COMBINATION  GAS  AND  ELEC- 
TRIC  COMPANY 

I  have  assumed  that  the  above  subject  refers  entirely  to  the 
dealings  of  a  combination  gas  and  electric  company  with  the 
public. 

First,  in  order  to  insure  the  successful  operation  of  any 
company  there  must  be  a  well-defined  policy,  or  system,  govern- 
ing the  corporation  as  a  whole,  likewise  each  department  must 
have  its  individual  policy  and  system,  and  all  departments  with 
their  systems  must  work  together  smoothly  as  an  intricate,  well- 
oiled  piece  of  machinery.  A  corporation  that  attempts  to  do 
business  without  thus  organizing  its  forces  and  carefully  out- 
lining its  policy  can  be  likened  to  a  ship  at  sea  without  a  rudder. 
In  calm  weather  it  will  float  on,  probably  in  the  right  direction, 
but  as  soon  as  the  wind  begins  to  rise  the  ship  will  drift  about 
at  the  mercy  of  the  gale  and  sooner  or  later  come  to  grief  in  the 
breakers. 

Mapping  out  the  policy  of  a  gas  and  electric  corporation  is, 
I  am  aware,  a  stupendous  subject  in  itself,  and  one  in  which  I 
shall  not  attempt  to  go  into  detail,  but  there  is  one  phase  of  it 
that  is  pertinent  to  the  subject  we  are  discussing,  and  that  is  the 
attitude  the  company  assumes  toward  the  public.  The  good  will 
and  friendship  of  the  public  is  essential  to  the  success  of  any 
gas  and  electric  corporation ;  therefore  the  local  situation  should 
be  carefully  studied  and  any  obstacles  that  stand  in  the  way  of 
obtaining  the  favor  of  the  people  should  be  removed,  or  over- 
come so  far  as  possible  and  consistent  with  the  rights  of  the 
company. 

In  this  paper,  however,  we  have  particular  reference  to  the 
policy  and  system  of  the  commercial  department  and  its  relations 
to  the  public.  In  order  to  obtain  the  best  results  it  appears  to 
me  that  the  policy  of  a  combination  gas  and  electric  coitipany 
should  be  laid  out  on  about  the  following  lines : 
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Policy 

Give  the  consumer  the  most  for  his  money.  Carefully  con- 
sider his  interests,  and  in  all  cases  install  the  service  that  will 
give  him  the  most  satisfactory  results,  economy  and  practica- 
bility considered.  Take  the  time  and  trouble  to'  demonstrate  to 
him,  by  figures  so  far  as  possible,  the  advantages  of  the  installa- 
tion you  recommend.  This  policy  will  in  most  cases  produce 
the  following  results:  All  short-hour  business  will  go  to  gas; 
all  long-hour  business  to  electricity.  By  following  this  plan  you 
will  not  only  succeed  in  giving  the  consimicr  the  most  satisfactory 
service,  but  will  also  operate  your  gas  and  electric  stations  under 
the  most  economical  conditions.  And  to  assist  you  in  carrying 
out  this  plan  your  electric  rates  should  be  made  up  on  a  load- 
factor  basis.  This  for  the  reason  that  the  capacity  of  an  electric 
plant  is  based  on  one-minute  peak  and  the  capacity  of  a  gas 
plant  is  based  on  24-hour  business.  The  expediency  of  this 
policy  is  further  demonstrated  by  the  tabulation  given  on  page 
29  of  this  paper,  showing  the  cost  of  plant  and  distribution 
system  based  on  maximum  peak  and  average  daily  load  condi- 
tions, as  compared  with  the  cost  of  a  gas  plant  on  the  same 
conditions. 

Selling  Appliances — Electric 

It  is  my  opinion  that  the  managers  of  gas  and  electric  com- 
panies are  becoming  convinced  that  in  order  to  get  the  best 
results  appliances  should  be  sold  and  installed  by  the  company. 
In  this  way  the  company  is  able  to  regulate  the  selling  price, 
keeping  before  the  public  the  appliances  best  adapted  to  its  needs, 
and  at  the  same  time  protecting  the  consumer  against  possible 
unfair  treatment  at  the  hands  of  local  contractors. 

Electrical  Contractors 

In  every  town  of  25,000  inhabitants  or  over  there  are  elec- 
trical contractors  whose  business  it  is  to  sell  and  install  electrical 
appliances,  from  the  sale  of  which  they  expect  to  make  a  living 
profit,  and  as  this  class  of  people  are  good  agents  for  the  electrical 
corporation,  I  believe  it  is  wise  to  protect  them  in  so  far  as  it  is 
consistent  with  the  policy  and  operation  of  the  company.  In 
order  to  do  this  the  selling  price  of  appliances  should  be  fixed 
by  the  company,  so  far  as  possible,  at  what  would  be  considered 
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a  fair  profit  to  the  electrical  contractor.  Of  course  the  prices 
obtainable  vary  in  different  localities  and  with  the  individuality 
of  each  company,  and  on  appliances  which  it  is  necessary  for  the 
corporation  to  handle  I  do  not  think  you  can  fix  a  sales  policy 
that  will  cover  all. 

Wiring  Department 

The  company  should  also  maintain  a  wiring  department, 
which  so  far  as  possible  should  be  operated  so  as  to  produce  the 
same  margin  of  profit  as  appliances.  This  policy,  if  followed 
out  carefully,  will  interfere  very  little  with  the  business  of  elec- 
trical contractors.  There  are,  of  course,  exceptions  to  every  rule, 
and  one  of  the  exceptions  to  the  above,  in  regard  to  maintaining 
margin  of  profit,  would  be  in  the  case  of  a  manufacturer  who 
is  sceptical  about  the  economy  of  operating  electric  motors  in 
place  of  a  steam  plant.  In  such  cases  a  special  analysis  of  the 
existing  conditions  should  be  made  and,  if  they  warrant  it,  install 
electric  motors  at  the  lowest  possible  figure  or,  if  necessary,  at 
cost,  on  a  guarantee  that  the  factory  could  be  operated  at  a 
monthly  amount  not  to  exceed  a  stipulated  sum. 

An  appliance  which  the  corporation  can  not  afford  to  leave 
to  the  contractor  is  the  electric  iron.  This,  as  you  know,  can  be 
installed  in  the  consumer's  residence  at  practically  no  cost  to  the 
company,  other  than  the  small  expense  incident  to  handling  and 
installing,  provided  a  sale  price  is  put  on  the  iron.  I  have  always 
maintained  that  this  appliance  could  be  distributed  free  among 
resident  consumers  with  a  profit  to  the  company.  Take,  for 
example,  a  six-pound  iron,  consuming  500  watts,  operating  in  a 
residence.  This  iron  will  be  in  service  from  four  to  ten  hours 
weekly,  or  an  average  of  seven  hours,  equivalent  to  14  kilowatt- 
hours  per  month,  and  amounting  at  a  lo-cent  rate  to  $1.40  per 
month.  As  this  load  would  come  on  during  the  day  and  not 
touch  the  lighting  peak,  there  would  be  no  additional  operating 
or  station  expense,  provided  station  is  operated  by  water-power. 
In  case  of  a  station  operated  by  steam  the  only  account  that  would 
be  affected  would  be  coal,  which  amounts  to  approximately  half 
a  cent  per  kilowatt-hour.  Therefore,  in  the  case  of  a  water- 
power  station  the  electric  iron  business  would  be  clear  profit, 
or  the  installation  would  pay  for  itself  in  two  months.  In  the 
case  of  a  steam-power  plant  there  would  be  an  operating  cost  of 
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half  a  cent  per  kilowatt-hour,  or  7  cents  per  month,  which  also 
means  the  iron  would  practically  pay  for  itself  in  the  same  length 
of  time.  From  these  figures  you  can  readily  see  that  any  electric 
company  could  afford  to  give  the  irons  away.  On  the  other 
hand,  you  can  put  them  out  at  $3.50  each  (and  I  think  could 
install  just  as  many  as  you  would  if  you  gave  them  away)  and 
the  price  allows  the  contractor  a  slight  profit,  although  as  a 
usual  thing  they  do  not  care  to  handle  such  appliances  on  so 
small  a  margin. 

To  be  consistent  with  the  policy  outlined,  electrical  heating 
appliances,  in  the  present  state  of  the  art,  should  not  be  installed 
by  a  combination  company,  and  the  only  excuse  for  putting  out 
the  electric  iron  is  the  convenience  it  gives  the  consumer  and  the 
artificial  demand  created  through  the  medium  of  the  newspapers 
and  advertising. 

If  we  consider  the  consumer's  interests  and  give  him  the 
most  for  his  money  on  heating  appliances,  we  should  recommend 
gas-consuming  appliances.  This  is  clearly  shown  by  the 
following : 

Gas  at  $1.00  per  thousand  feet 
Electricity  at  10  cents  per  kilowatt-hour 
I  kilowatt-hour  =  3410  B.  t.  u's  =  10  cents 
100  feet  gas  =  65,000  B.  t.  u's  =  10  cents 

The  tabulation  shows  a  ratio  of  19  to  i  in  favor  of  gas. 

Gas  Appliances 

On  gas-consuming  appliances  we  find  a  different  situation. 
The  method  of  handling  and  pushing  the  sale  of  gas-consuming 
appliances  depends  to  a  great  extent  upon  existing  conditions. 
In  a  town  whei:e  the  residences  and  existing  factories  have  not 
been  educated  to  the  use  of  gas  the  company  must  first  create  a 
demand  for  gas  through  the  medium  of  the  papers,  the  plumbers, 
contractors,  and  its  own  representatives  and  solicitors.  The  mat- 
ter of  creating  a  demand  through  the  plumbers  and  contractors 
requires  tactful  methods  and  must  be  carefully  handled  in  order 
to  obtain  results.  The  contractors  and  plumbers  should  be  edu-, 
cated  to  understand  that  the  company  is  creating  a  demand  for 
gas,  incidental  to  which  they  are  getting  a  large  percentage  of 
piping  work,  which  they  otherwise  would  not  be  able  to  obtain. 
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During  this  campaign  appliances  must  be  sold  by  the  company 
at  cost,  or  in  most  cases  slightly  below.  This,  you  understand, 
covers  only  such  appliances  as  would  not  compete  with  elec- 
tridty. 

After  all  this  has  been  accomplished,  the  only  new  business 
obtainable  will  be  among  the  new  buildings,  and  so  forth,  and  at 
this  time  the  price  of  appliances  should  be  increased  so  as  to 
create  such  proportional  margin  of  profit  for  the  benefit  of  dealers 
as  can  be  derived  from  the  sale  of  electrical  appliances.  The 
plumbers  and  dealers  will  thus  be  encouraged  to  promote  their 
sale. 

Lighting 

The  question  of  lighting  by  combination  gas  and  electric 
companies  has,  I  think,  been  solved  by  most  companies  along 
the  lines  mentioned — that  is,  a^  far  as  possible,  all  long-hour 
business  to  electric  lighting ;  all  short-hour  business  to  gas.  This 
policy  is  determined  by  the  load-factor  that  the  lighting  load  in 
question  would  place  upon  the  station.  The  cost  per  kilowatt- 
hour  to  the  company  for  current  would  be  in  inverse  proportion 
to  the  load-factor,  which  would  be  based  on  24  hours'  use;  while 
for  gas  lighting,  the  load  that  is  thrown  on  the  work  depends 
upon  the  load-factor  only  if  an  additional  pressure  is  required  at 
the  works  to  force  distribution  during  the  lighting  period.  In 
case  this  additional  expense  is  necessary  it  will  amount  to  very 
little,  and,  so  far  as  affecting  the  cost  of  operation,  is  practically 
nothing. 

The  following  tabulation  shows  the  relative  cost  to  the 
company  of  the  two  systems: 

Electrical  Plant — Maximum  Peak 

Distribution  system  $200  per  kilowatt 

Plant 150    " 

Maximum  peak,  100  per  cent  above  the  average  day  load 

If  it  were  not  necessary  to  provide  for  this  peak  the  total 
cost  of  plant  and  distribution  systems  would  be  reduced  one- 
half.  The  kilowatt-hour  represented  by  the  peak  is  less  than 
two  per  cent  of  the  average  day  load. 
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Operating  Expense — Electric  Plant 

Generating  expense 25       per  cent  of  total  expense 

Distribution  expense  . . . .  ^         "       "     "       "         " 
General  expense 39         "       "     "       " 

100       per    cent 

Gas  Plant 

Cost  of  gas  in  holder 54       per  cent  of  total  expense 

"     "    "     distribution  .    9. 14    "       "     "       " 
General  expense 36.86    "       "     "       "         " 

100       per    cent 

Special  Lighting — Residence 

In  the  better  class  of  residences  in  any  town  or  city  I  would 
recommend  soliciting  both  gas  and  electric  lighting.  You  will 
find  that  people  of  this  class  favor  the  use  of  gas  for  fuel  and 
special  appliances.  They  will  also  use  combination  fixtures 
throughout  the  residences.  By  so  doing  you  will  get  a  larger 
revenue  from  each  than  you  would  if  you  allowed  but  one 
service  in  a  house.  To  verify  this  I  have  selected  in  our  own 
town  (Rochester,  N.  Y.,  200,000)  several  streets  at  random 
throughout  the  better  section.  On  these  streets  I  have  selected 
at  random  32  consumers  and  find  their  bills  run  as  follows : 

During  the  year  1904  these  residences  used  gas  service  only 
and  their  monthly  gas  bill  averaged  $4.00  each. 

During  1905  an  electric  service  was  installed  and  in  most 
cases  combination  fixtures  were  put  in,  and  the  average  monthly 
gas  bill  during  1905  and  1906  amounted  to  $2.89,  while  the  aver- 
age electric  bill  for  the  same  consumers  during  same  period 
amounted  to  $3.84,  making  the  total  average  revenue  from  each 
consumer  $6.73,  or  an  increased  revenue  of  68  per  cent. 

Lamp  Improvements 

The  possibility  of  turning  more  long-hour  business  over  to 
the  electric  end  has  been  made  easier  by  recent  improvements  m 
electric  incandescent  lamps.  For  the  past  fifteen  years,  until  two 
years  ago,  there  has  been  no  improvement  of  any  commercial 
value  in  electrical  incandescent,  lamps,  but  in  the  last  two  years 
the  efficiency  of  these  lamps  has  been  increased  from  3.5  watts 
per  candle  to  1.25  watts  per  candle,  and  it  is  promised  by  manu- 
facturers that  the  tungsten  lamp  will  be  on  the  market  early  this 
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fall  and  will  be  a  commercial  success,  having  an  efficiency  of  1.25 
watts  per  candle-power.  This  being  true,  with  a  tungsten  lamp  of 
50  candle-power,  consuming  62.5  watts  per  hour,  at  the  rate  of 
10  cents  per  kilowatt-hour  the  cost  of  operation  will  be  6.25 
mills  per  hour,  while  the  ordinary  Welsbach  gas  lamp,  using 
4  feet  of  gas  per  hour  and  producing  48  candle-power,  with  gas 
at  $1.00  per  thousand  feet  would  cost  4  mills  per  hour.  This 
shows  an  excess  cost  over  gas  for  operating  the  electric  lamp 
of  2.25  mills  per  hour,  and  it  is  the  first  time  in  the  Jiistory  o£ 
the  business  that  electric  lighting  has  been  anjrwherc  near  on  an 
equal  footing  with  gas. 

Complaints 

There  is  sometimes  an  inclination  among  subordinates  of 
any  gas  and  electric  company  to  make  the  assertion  that  certain 
consumers  who  make  complaints  are  kickers.  Sometimes  this  is 
partially  excusable,  but  this  condition  is  absolutely  wrong  and 
every  effort  should  be  exerted  to  educate  subordinates  not  to 
take  this  stand,  no  matter  what  the  nature  of  the  complaint  may 
be.  The  consumer  in  making  the  complaint  is  virtually  asking 
you  to  sell  him  your  product,  and  you  should  be  more  than 
willing  to  make  any  reasonable  adjustments  necessary  to  thai 
end.  After  a  complaint  has  been  adjusted  a  letter  should  be 
written  to  the  consumer,  stating  what  you  have  done  and  asking 
him  if  the  work  has  been  completed  to  his  satisfaction.  The 
object  in  doing  this  is  to  get  consumer  to  write  you  a  letter 
stating  that  his  service  is  satisfactory  in  every  detail.  After  he 
has  once  put  this  in  writing  you  will  find  he  will  hesitate  before 
making  the  statement  to  his  friends  that  the  company  is  giving 
poor  service  or  is  inattentive  to  the  complaints  of  its  consumers. 

Gratuitous  Work 

The  following  is  an  excerpt  from  a  recent  issue  of  the 
Looker-On: 

"The  friendship  of  its  communi^  is  the  most  valuable  asset 
a  public  corporation  can  have.  The  company  can  win  it  only  by 
deserving  it,  and  letting  the  community  know  that  it  does 
deserve  it." 

This  is  strictly  true  in  every  sense  of  the  word  and  should  be 
lived  up  to  conscientiously.  In  addition  to  carefully  looking  after 
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your  consiuners'  complaints,  there  is  a  large  amount  of  work 
which  a  gas  and  electric  company  must  perform  free  of  charge 
in  order  to  insure  good  and  satisfactory  service;  for  example, 
cleaning  out  service,  testing  pipes,  capping  an  opening,  equipping 
all  burners  in  a  house  with  new  and  up-to-date  burners,  inspecting 
plumbing  during  the  course  of  construction  of  house,  testing 
wire,  repairing  sockets,  changing  lamps,  and  so  forth. 

All  of  these  are  small  details,  which  it  is  very  essential  the 
company  follow  closely  in  order  to  make  sure  that  the  consumer 
gets  the  best  service  possible  with  the  gas  or  electricity  he  is 
buying ;  and  I  think  I  am  safe  in  saying  that  if  these  details  were 
left  entirely  to  the  consumer  very  few,  if  any,  would  be  attended 
to.  The  result  would  be  that  the  consumer  would  become  dis- 
satisfied and,  as  is  usually  the  case,  he  would  make  the  statement 
that  the  company  furnished  poor  gas  or  electricity.  It  therefore 
remains  for  the  company  to  protect  its  own  interests  by  doing 
this  kind  of  work  gratis,  and  the  least  benefit  we  could  expect  to 
derive  would  be  to  use  this  as  a  means  of  cultivating  the  good 
will  and  friendship  of  the  people,  and  incidentally  remind  them  of 
the  expense  we  have  been  put  to  in  supplying  them  with  their 
proper  service. 

To  accomplish  this  and  at  the  same  time  give  no  offense 
to  the  consumer,  I  would  suggest  sending  him  a  bill,  itemizing 
the  material  used,  together  with  the  amount  of  labor,  as  well  as 
the  cost  of  same;  across  the  face  of  the  bill  stamp  the  words 
"No  Charge,"  and  mail  the  bill  to  the  consumer,  together  with 
letter  stating  that  you  have  done  certain  work  or  made  certain 
changes,  and  ask  him  if  the  work  is  entirely  satisfactory.  This 
brings  to  his  attention  the  fact  that  we  have  not  only  expended 
money  in  his  behalf,  but  that  he  has  received  personal  attention. 

F.  A.  Wlllard 

CO-OPERATION  OF  THE  ELECTRICAL  TRADE 
PAPERS  IN  BUSINESS-GETTING 

In  the  past,  and  during  the  past  year  in  particular,  the  trade 
papers  have  done  exceptionally  good  work  in  assisting  the  new- 
business  departments  of  the  central  stations  throughout  the 
country.  The  subjects  treated  have  been  many  and  varied,  and 
the  trade  paper  has  been,  not  only  the  best  medium  for  this 


6i 

work,  but  practically  the  only  one  that  allows  a  broad,  free 
channel  for  the  interchange  of  ideas  among  the  central-station 
men. 

Some  of  the  papers  have  even  gone  to  the  expense  of  detail- 
ing and  sending  out  members  of  their  editorial  staffs  to  visit 
the  central  stations,  attend  local  association  meetings  and  report 
on  same,  the  object,  perhaps,  being  the  obtaining,  from  the 
more  modest  central-station  man,  his  ideas  and  methods  that  he 
is,  possibly,  too  diffident  to  write  about. 

This  spirit  of  willingness  in  the  trade  papers  in  sending  out 
their  representatives  on  this  service,  should  be  most  heartily 
commended  by  every  central-station  man,  and  in  return,  each  one 
should  do  all  in  his  power  to  help  out  this  good  work  by  co-oper- 
ating with  the  trade  papers — this,  not  alone  by  the  bare  sub- 
scription to  the  paper  itself,  but  by  taking  enough  personal  inter- 
est in  the  work  to  write  to  the  paper,  as  occasion  arises,  of  new 
schemes  for  getting  business,  new  methods  of  advertising,  or 
novelties  in  the  matter  of  sign  work  and  displays.  New  ideas 
for  window  display  are  always  interesting  to  the  new-business 
manager  who  has  an  exhibition  room.  A  photograph  of  your 
exhibition  and  window  display,  or  your  company  sign  at  nighl, 
a  plan  of  the  arrangement  of  exhibits,  are  all  of  value,  and  the 
trade  paper  is  ready  and  willing  to  publish  same.  Co-operate 
with  them.  Let  each  and  every  business-getting  department, 
from  manager  down  to  solicitor,  carry  out  his  part  of  the  work. 

During  the  past  year  the  papers  have,  through  their  pages, 
circulated  among  central-station  men  much  that  is  of  value  on 
the  subject  of  business-getting.  There  have  been  a  number  of 
papers  on  the  subject  of  the  Organizatian  and  Conducting  of 
Contract  Departments.  These  have  brought  out  the  ideas  of 
their  several  authors,  many  of  the  ideas  being  new  to  the  majority 
of  central-station  managers.  There  is  no  doubt  that,  had  it  not 
been  for  the  electrical  trade  papers,  these  new  thoughts  and  ideas 
would  have  had  no  circulation  among,  nor  value  to,  electric 
lighting  companies'  business-getting  departments. 

Not  alone  these  papers  on  contract  department  organization, 
but  whole  pages  in  the  electrical  press  have  been  devoted  to 
showing  advertising  matter  that  has  actually  been  used  by  the 
lighting  companies  in  various  cities.  Photographs  of  exhibition- 
room  displays  and  a  great  variety  of  sign  installations  have  been 
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shown.  Illustrated  articles  have  appeared  in  all  of  the  leading 
technical  papers  on  every  subject  that  is  interesting  to,  and 
advantageous  for  the  solicitor  to  know. 

The  subject  of  heating  devices  and  appliances  has  been 
carefully  gone  over,  both  by  the  manufacturer  and  central- 
station  man.  Interesting  tables  have  been  published  showing 
current  consumption  and  cost  of  operation  under  various  rates, 
as  well  as  cost  of  the  article  itself.  Comparisons  have  been  made 
of  rates  and  methods  for  handling  different  classes  of  business. 
In  fact,  nearly  every  subject  of  interest  has  been  covered  in 
some  way  or  other. 

The  work  has  been  a  success  as  far  as  it  has  gone,  but  it 
must  go  farther,  and  to  make  it  do  so,  all  must  join  in  and  help. 
There  is  not  a  contract  agent  in  the  country  who  knows  every 
wrinkle  for  getting  business,  but  imdoubtedly  each  one  does 
know  some  excellent  points.  Now,  if  each  new-business  manager 
will  offer,  from  time  to  time,  his  best  selling  points,  or  have  his 
solicitors  write  of  their  experiences  to  the  trade  papers,  the 
latter  will  be  only  too  glad  to  use  such  matter  in  their  business- 
getting  columns.  This  method  of  co-operation  is  absolutely  im- 
perative. The  trade  journals  can  not  do  it  all.;  they  have  been 
of  great  service  to  us  during  the  past  year,  and  will  be  doubly  so 
in  the  coming  one,  if  the  central-station  men  will  but  help  them 
a  bit  by  doing  their  share. 

All  of  the  leading  technical  papers  have  expressed  the 
desire,  as  well  as  the  willingness,  to  better  their  new-business- 
getting  columns,  but  they  one  and  all  remark  the  apparent  spirit 
on  the  part  of  the  central-station  men  to  receive  all  the  informa- 
tion that  they  can  through  this  medium,  but  to  give  none  in 
return.  The  trade  papers  surely  need  our  heartiest  co-operation 
and  assistance  in  making  the  coming  year  a  success.  They  plan 
to  enlarge  their  new-business  departments,  and  to  properly  take 
advantage  of  this,  all  should  contribute  to  help  fill  the  additional 
space. 

There  is  one  of  the  technical  papers  that  is,  in  a  way,  differ- 
ent from  all  others ;  that  is  the  Illuminating  Engineer.  It  covers 
what  is  comparatively  a  new  field,  and  during  this,  its  first  year, 
has  been  most  successful,  as  well  as  a  distinct  help  to  the  pro- 
gressive lighting  salesman.  It  has  thrown  light  upon  subjects 
that  the  average  central-station  man  has  known  but  little  of  in 
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the  past.  During  the  coming  year  this  magazine  plans  to  broaden 
out  and  devote  more  space  to  the  commercial  side  of  illuminating 
engineering.  Papers  on  the  subject  will  be  written  by  practical 
lighting  engineers,  and  the  central-station  lighting  men  should 
co-operate  in  any  way  they  can  to  aid  in  the  work. 

The  technical  press  has  given  us  much  in  the  past.  It  hopes 
and  plans  to  give  us  more  this  coming  year,  but,  to  do  this,  it 
requests  our  aid  and  assistance.  By  helping  it  we  help  ourselves, 
A  suggestion,  a  few  words,  a  hint  here  and  there,  a  plan  or  a 
photograph  to  the  papers,  and  the  thing  is  done. 

Let  each  one  show  his  appreciation  of  the  success  of  the 
trade  papers  for  the  past  >^ear,  and  enthusiastically  work  to 
co-operate  with  them  for  this,  the  coming  year.  We  must  give 
a  bit,  not  take  all  the  while,  and  a  successful  year  will  result. 

P.  W.  Loomls 


CENTRAL-STATION  SALE  OF  CURRENT 
During  the  past  year  the  Electrical  World  has  followed  with 
its  usual  care  every  phase  of  the  central-station  situation.  One 
member  of  its  editorial  staff  has  since  1905  devoted  his  entire 
time  to  this  side  of  electrical  activity,  his  duty  being  to  visit 
central  stations  throughout  the  country,  attend  meetings  of  the 
smaller  electric  light  associations,  and  in  notes,  articles  and 
editorials  report  from  the  field  the  current  situation  and  new 
tendencies.  In  articles  and  editorials  the  Electrical  World  has 
striven  to  direct  the  attention  of  central-station  men  to  new  lines 
of  profitable  business  in  the  sale  of  current,  such  as  electrical 
refrigeration,  automobile  charging,  solicitation  of  small  residence 
lighting,  introduction  of  electric  cooking  and  heating,  and  so 
forth.  In  addition  to  the  matter  appearing  in  the  ordinary  issues, 
a  special  department  in  the  monthly  issue  treats  in  detail  of 
methods  of  central-station  advertising,  solicitation,  and  so  forth. 
The  illustrations  are  largely  of  advertising  matter,  bulletin 
covers,  posters,  billboards,  signs,  and  methods  of  accounting, 
or  keeping  track  of  new  business  and  prospects.  In  view  of  the 
fact  that  a  very  large  percentage  of  current  sold  hitherto  has 
been  practically  wasted  through  defective  utilization,  the  Elec- 
trical  World  has  given  strong  support  to  the  recent  movement 
to  establish  illuminating  engineering  on  a  basis  upon  which  it 
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can  render  valuable  service  to  the  central-station  industry.  Prob- 
ably at  least  1200  pages  annually,  profusely  illustrated,  or  50  per 
cent  of  the  entire  contents  of  the  Electrical  World  (equivalent 
to  about  5000  book  pages),  deal  with  topics  that  directly  or 
indirectly  aflfect  the  central-station  industry. 

Electrical  Worid 


METHODS  OF  GETTING  NEW  BUSINESS 
In  the  issue  of  the  Electrical  Review  for  September  23,  1905, 
an  editorial  announcement  was  printed,  to  the  effect  that  a  de- 
partment that  would  have  for  its  purpose  the  stimulating  of  the 
demand  for  electricity  would  be  established  in  a  subsequent  issue. 
This  was  the  first  instance  where  subject  matter  so  entirely 
foreign  to  that  usually  found  in  technical  journals  was  seriously 
thought  of,  particularly  in  the  electrical  field.  In  the  issue  of 
the  Electrical  Reviezv  for  September  30,  1905,  a  department 
entitled.  Methods  of  Getting  New  Business  was  established,  two 
pages  of  news  matter  and  illustrations  being  published,  detailing 
what  was  being  done  in  various  parts  of  the  country  and  describ- 
ing the  printed  matter  which  was  being  distributed.  This  depart- 
ment has  been  maintained  uninterruptedly  since  that  time,  week 
by  week  reflecting  the  work  of  the  new-business  getter  in  the 
central  stations  of  the  United  States.  On  December  30,  1905, 
45  columns  had  been  published.  This  included  original  matter 
in  the  form  of  exclusive  contributions  to  the  Electrical  Review 
by  the  foremost  advertising  experts  of  the  day,  abstracts  of 
papers  presented  to  the  various  electrical  and  allied  engineering 
organizations,  news  items  concerning  progress  in  developing 
departments  devoted  to  getting  new  business,  and  descriptions 
and  criticisms  of  literature  which  the  companies  were  distributing. 
Realizing  the  importance  of  this  department,  and  desiring 
to  make  it  of  the  greatest  value  possible  to  our  readers,  we 
engaged  Charles  A.  Parker  to  edit  this  department,  beginning  his 
labors  with  us  the  first  issue  in  January,  1907.  Since  that  time 
from  nine  to  twelve  columns  of  the  best  matter  obtainable  on  this 
subject  have  appeared  each  week  in  the  Electrical  Review.  This 
matter  has  apparently  been  very  acceptable  to  our  readers. 

Notwithstanding  the  willingness  of  the  publisher  to  expend 
large  sums  of  money  and  a  large  amount  of  energy  in  creating 
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and  maintaining  a  department  that  is  of  very  great  benefit  to  the 
central-station  manager,  there  has  not  been  the  co-operation  and 
response  that  one  would  naturally  expect  under  the  circum- 
stances. The  spirit  of  accepting  everything  and  giving  nothing 
in  return  should  be  eliminated,  and  if  the  central-staticm 
managers  would  contribute  to  these  departments  out  of  their 
experience  information  similar  lo  that  they  find  of  such  value 
in  these  columns,  the  whole  work  would  go  along  more  smoothly 
and  greater  benefits  would  be  derived. 

This  campaign  has  been  very  successful,  but  a  good  deal 
of  educational  work  remains  to  be  done.  There  is  considerable 
apathy  in  many  parts  of  the  country,  and  where  the  managers  of 
the  companies  are  not  sufficiently  interested  or  financially  able  to 
embrace  the  opportunity  afforded  by  the  technical  press  in  pub- 
lishing these  data,  some  arrangement  should  be  made  whereby 
the  companies  themselves  should  make  it  possible  for  their  sub- 
ordinates to  get  possession  of  this  material. 

Electrical   Review 


SELLING  ELECTRICITY 

An  editor  is  a  man  who  is  continually  soliciting  oth^r  men 
to  write  articles  for  him;  that  is  a  very  imp6rtant  part  of  his 
job.  But  when  he  is  himself  solicited  to  do  a  little  writing  he 
realizes  that  the  shoe  is  on  the  other  foot  and  understands  why 
his  eloquence  in  attempting  to  move  the  other  fellow  often 
meets  such  a  reluctant  response.  But  in  the  comity  of  the  busi- 
ness it  should  be  the  part  of  all  to  give  as  well  as  to  receive,  of 
course ;  therefore,  if  you  will  permit  me  to  dictate  off-hand  some 
observations  about  the  relations  of  the  technical  journals  to  the 
new-business  movement,  as  you  request  me  to  do,  I  shall 
endeavor  to  do  so. 

Of  course,  if  the  technical  journals  are  worth  anything  they 
have  been  engaged  in  new-business  propaganda  ever  since  their 
establishment.  It  is  the  purpose  of  the  technical  journal  to 
foster  by  every  honorable  means  at  its  disposal  the  industry  with 
which  it  is  identified.  In  the  case  of  the  Western  Electrician  we 
have  always  tried  to  print  material  that  would  be  helpful  to  the 
plant  owner  or  manager  in  marketing  his  product.  Articles  and 
suggestions  of  this  nature  can  be  found  scattered  through  all 
the  volumes  of  the  paper  during  its  twenty  years  of  life. 

cp— 5 
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But  it  is  true  that  it  is  only  within  the  last  two  or  three 
years  that  the  subject  of  scientific  salesmanship  has  been  ade- 
quately regarded  in  the  electrical  business,  and  particularly  in  the 
central-station  branch  of  that  business.  Even  now  the  impor- 
tance of  it  is  only  partially  recognized.  When  one  reads  an 
article  like  that  of  Mr.  F.  H.  Plaice,  of  New  Bremen,  Ohio, 
published  in  the  Western  Electrician  of  May  4,  1907,  in  which 
he  shows  that  an  electric  light  plant  in  a  town  of  1500  can  be 
made  to  produce  a  gross  revenue  of  $8.50  for  every  man,  woman 
and  child  in  the  village,  he  begins  to  realize  dimly  the  tremendous 
possibilities  in  the  business  of  supplying  electric  light,  heat  and 
power.  This  shows  what  can  be  done  in  small  towns  as  well 
as  in  large  cities  or  those  of  medium  size.  Few  places  can  show 
a  record  like  that  of  New  Bremen,  but  I  think  it  fair  to  say  that 
many  central  stations,  and,  in  consequence,  other  electrical  indus- 
tries, are  showing  the  favorable  results  of  the  "get-together" 
movement  and  the  "hustle-after-business-as-if-you-meant-to-get 
it"  movement  established  two  years  ago  by  those  who  afterward 
organized  the  Co-operative  Electrical  Development  Association. 

This  co-operative  movement  was  not  without  its  effect  on  the 
technical  journals  as  it  was  on  others.  It  was  a  good  thing  for 
the  papers  to  be  induced  to  g^ve  more  attention  to  this  important 
subject  and  to  present  it  in  a  way  to  attract  more  attention.  The 
technical  press,  I  believe,  is  always  open  to  suggestions  for 
improvement,  and  this  was  a  very  good  suggestion. 

In  the  case  of  the  Western  Electrician,  we  established  a 
department  under  the  heading — as  we  think  the  apt  heading — 
Selling  Electricity.  This  department  made  its  first  appearance 
in  the  issue  dated  October  28,  1905,  and  adopted  as  its  slogan 
this  declaration  of  intention : 

"Under  this  heading  will  appear  from  time  to  time,  articles, 
suggestions  and  examples  which  will  be  of  assistance  in  the 
constant  effort  to  increase  the  existing  demand  for  electric  cur- 
rent and  to  create  new  demands." 

With  this  motto  ever  in  view  we  have  endeavored  in  this 
department  and  elsewhere,  once  a  month  or  oftener,  to  help  along 
the  good  work — to  get  out  and  shove — expressed  in  the  terse 
motto  of  the  association,  "All  together,  all  the  time,  for  every- 
thing electrical." 

We  are  very  glad  to  take  part  in  this  important  work,  as 
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far  as  we  may  amid  a  multiplicity  of  other  duties.  We  are  here 
to  help  the  electrical  industry,  and  whatever  helps  the  electrical 
industry  helps  us.  We  expect  to  continue  this  department  and 
to  improve  it,  but  we  could  improve  it  still  more. if  the  central- 
station  men — and,  indeed,  all  the  electrical  men — would  co-oper- 
ate with  us  by  sending  us  an  account,  no  matter  how  brief  or  how 
hurriedly  written  (we  can  do  the  "fixing  up"  easily  enough), 
of  any  hint  or  wrinkle  or  suggestion  or  description  or  photograph 
or  drawing  or  sketch  of  anything  that  will  further  the  art  of 
"selling  electricity."  I  wish  that  this  fact  could  be  forcibly 
impressed  on  the  minds  and  memories  of  the  men  who  benefit, 
as  we  hope  they  do  benefit,  by  our  new-business  department. 

It  must  not  be  forgotten  that  as  this  whole  movement  is 
co-operative,  so  there  should  be  active  co-operation  between  the 
electrical  journal  and  its  readers.  We  are  trying  to  help  them; 
let  them  do  their  part  and  help  us — not  so  much  the  Western 
Electrician,  either,  as  its  constituency,  the  great  electrical  public. 
Let  us  hear  from  you,  you  central-station  men.  What  is  your 
experience  in  increasing  the  day  load;  what  in  making  rates 
attractive  to  the  small  customer  and  yet  fair  to  the  large  one; 
what  in  advertising  and  soliciting;  what  in  electric  heating  and 
cooking;  what  in  the  possibilities  of  sign  work  and  advertising 
illumination;  what  in  any  branch  of  the  business  in  fact,  where 
a  record  of  your  work  and  your  efforts  will  be  a  benefit  to  your 
fellows  ? 

In  short,  the  Western  Electrician  is  anxious  to  further  "sell- 
ing electricity"  by  every  means  in  its  power,  and  to  that  end  we 
shall  be  thankful  for  any  suggestions  or  help  we  may  receive 
from  any  source. 

William  E.  Kelly,  Managing  Editor 

IVestern  EUctriHan. 


THE  COMMERCIAL  ENGINEERING  OF 
ILLUMINATION 

Replying  to  your  favor  of  April  26th,  I  gladly  comply  with 
your  request  for  a  review  of  the  work  done  by  The  Illuminating 
Engineer  bearing  upon  the  work  of  the  Co-operative  Electrical 
Development  Association. 

The  chief  aim  and  purpose  of  The  Illuminating  Engineer 
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has  been,  thus  far,  to  establish  illuminating  engineering  as  a 
recognized  branch  of  engineering  practice.  While  the  treatment 
of  illumination  as  an  engineering  problem  had  been  done  in 
scattering  cases  previous  to  the  appearance  of  our  publication, 
the  actual  recognition  of  this  new  and  important  branch  of 
science  may  be  fairly  said  to  date  from  the  founding  of  the 
lUimiinating  Engineering  Society  and  the  establishment  of  The 
Illuminating  Engineer,  which  were  practically  simultaneous, 
although  entirely  independent  in  their  conception. 

As  stated  in  the  fore-word  of  the  first  issue.  The  Illuminating 
Engineer  is  primarily  a  technical  journal,  and  while  it  does  not 
deal  directly  with  commercial  problems  to  so  large  an  extent,  its 
work  as  an  aggressive  missionary  in  the  propaganda  for  better 
illumination  has  tended  directly  toward  commercial  results  in  a 
way  that  no  direct  efforts  could  accomplish. 

Early  in  its  career  a  department  called  "Commercial  Engi- 
neering and  Illumination"  was  introduced.  In  this  department 
the  various  papers  presented  before  the  different  commercial 
organizations,  which  were  primarily  of  a  commercial  nature,  were 
printed. 

The  remarkable  succession  of  improvements  announced  dur- 
ing the  past  year  in  the  means  of  producing  electric  light  have 
naturally  given  the  preponderance  of  matter  and  attention  to 
electric  illumination,  although  it  is  intended  to  treat  all  forms  of 
illumination  with  impartiality.  The  value  of  illuminating  engi- 
neering as  an  adjunct  to  the  commercial  department  of  the 
central  station  has  been  recognized  very  generally  among  the 
central  stations,  many  having  established  a  special  illuminating 
engineering  department. 

It  is  our  intention  during  the  coming  year  to  enlarge  the 
scope  of  the  commercial  engineering  department  and  make  it 
one  of  the  important  features  of  the  magazine.  It  will  be  our 
special  aim  to  show  how  illuminating  engineering  can  be  used 
as  a  successful  method  of  securing  and  retaining  lighting  busi- 
ness. To  this  end  special  articles  will  be  contributed  by  those 
who  have  had  practical  experience  in  this  line,  and  an  effort 
will  be  made  to  secure  the  co-operation  of  all  central  stations 
that  have  taken  up  the  matter  in  connection  with  their  general 
plan  of  business  getting. 

We  believe  that  the  time  has  passed  when  the  ordinary  sales- 
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men's  tricks  will  suffice  in  the  selling  of  electric  current  for 
illuminating  purposes.  The  public  is  being  rapidly  educated  in 
regard  to  matters  pertaining  to  illumination,  and  the  salesman 
who  will  be  most  successful  is  the  one  who  can  oflfer  the  greatest 
amount  of  assistance  in  giving  customers  the  best  possible  illumi- 
nation for  their  money.  In  short,  the  lighting  companies  must 
sell  light,  and  the  salesman  who  offers  his  customer  what  he 
wants  is  the  one  who  gets  the  order;  and  what  the  consvuner 
wants  is  not  kilowatts,  but  illumination. 

In  this  broad  and  fundamental  sense,  therefore,  the  entire 
work  of  The  Illuminating  Engineer  has  been  directed  toward  the 
commercial  success  of  illuminating  companies. 

E.  Leavenworth    Clllott,  Editor 

TAt  Illuminating  hngineer. 


Chairman  Freeman  :  We  now  have  a  short  time  for  dis- 
cussion, if  any  wish  to  engage  in  such  discussion. 

DISCUSSION 

Mr.  p.  H.  Kemble  (Windsor  Locks,  Conn.) :  I  have  been 
very  much  interested  in  the  papers  read  this  morning,  but  I  notice 
that  in  giving  the  possible  per  capita  earnings  there  has  been 
no  mention  made  of  the  character  of  the  inhabitants.  I  should 
like  to  ask  a  question  relating  to  this,  as  I  was  talking  over  the 
subject  last  night  with  some  central-station  men  who  felt  the 
same  as  I  do  about  it.  In  one  of  our  towns,  of  7000  inhabitants, 
we  have  a  large  carpet  mill  employing  3000  operatives.  The  bulk 
of  these  operatives  live  in  tenements.  In  *e  experience  of  any 
of  the  members  here,  what  proportion  of  these  operatives  is  it 
probable  can  be  reached  either  with  gas  for  cookmg  or  electric 
light  for  other  uses?  In  another  town  we  have  about  2500  mill 
operatives,  employed  in  textile  mills  and  paper  mills,  living  either 
in  small  houses  or  in  tenements.  What  possible  proportion  can  be 
reached  either  with  gas  or  with  electric-light  service  ? 

Chairman  Freeman  :  As  this  matter  was  covered  particu- 
larly in  Mr.  Tait's  paper,  1  will  ask  him  to  answer. 

Mr.  Tait  :  Probably  the  best  answer  may  be  obtained  from 
Mr.  F.  H.  Plaice,  of  New  Bremen,  Ohio,  who  is  here.  Mr.  Plaice 
has  both  gas  and  electric  light  to  deal  with,  and  has  been  able  to 
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get  $8.50  per  capita.  He  will  be  able  to  tell  you  how  many  build- 
ings there  are  in  his  town  using  electricity.  I  understand  many  of 
his  consumers  receive  not  in  excess  of  $1.50  per  day.  If  they  are 
able  to  use  electric  light  on  an  income  of  that  kind,  the  people  you 
mention  should  be  able  to  use  electric  light. 

Chairman  Freeman  :  Mr.  Plaice  is  on  the  programme.  We 
do  not  wish  to  anticipate  his  paper,  but  if  he  desires  to  give  this 
information  we  shall  be  glad  to  hear  from  him. 

Mr.  Plaice  :  We  are  lighting  to-day  85  per  dent  of  all  the 
buildings  in  our  town.  Many  of  our  customers  earn  as  little 
as  $1.25  a  day,  and  I  perceive  no  reason  why  any  person  who 
maikes  $1.50  a  day  can  not  be  reached  for  electric  light  if  the 
proper  price  for  current  is  charged  and  the  proper  conditions  for 
delivery  of  current  are  met. 

•  Chairman  Freeman  :     What  are  your  charges  for  resi- 
dential service  in  such  cases  ? 

Mr.  Plaice:  We  work  on  a  demand  system,  based  more 
particularly  on  the  area  to  be  illuminated  than  on  the  amount  of 
lighting  installed.  The  rate  starts  at  20  cents  for  the  first  7.5 
hours  out  of  the  30  hours  per  month.  It  swings  to  10  cents  for 
the  second  7.5  hours,  than  9  cents  for  the  next  15  hours;  or 
an  average  of  12  cents  for  the  first  hour  per  day  per  month,  then 
6  cents  for  the  second  hour,  3  cents  for  the  third  hour,  and  after 
that  2  cents  a  kilowatt-hour  for  all  current.  We  use  gas  engines. 
Our  gas  company  has  seen  fit  to  reward  our  efforts  by  charging 
us  10  cents  a  thousand  more  than  it  charges  other  customers.  We 
pay  35  cents  a  thousand  for  gas. 

Chairman  Freeman:  We  will  now  have  the  series  of 
papers  on  the  subject  of  wiring. 

The  following  papers  were  read :  How  to  Get  the  Old  Build- 
ings  Wired,  Mr.  F.  H.  Golding,  Dayton,  Ohio;  How  to  Get  the 
New  Buildings  Wired,  Mr.  J.  Sheldon  Cartwright,  Knoxville, 
Tenn. 


Wiring 


HOW  TO  GET  THE  OLD  BUILDINGS  WIRED 

Great  possibilities  for  remunerative  business  in  lighting  are 
oflfered  by  the  residences,  and  central-station  men  generally  are 
awakening  to  the  fact  that  a  strenuous  effort  should  be  made 
to  secure  this  class  of  business,  particularly  the  old  houses  in 
which  gas  or  some  other  established  illuminant  offers  strong 
competition. 

The  campaign  outlined  in  this  paper  has  produced  most 
gratifying  results  and  is  adapted  to  the  needs  of  the  average 
central  station,  subject,  possibly,  to  minor  changes  or  modifica- 
tions made  necessary  by  local  conditions.  To  attain  the  highest 
efficiency,  this  campaign  should  be  supplemented  by  a  liberal 
policy  as  to  the  kilowatts  connected  for  which  service  will  be 
furnished.  One  central  station  that  has  been  very  successful  in 
securing  old  house  business  by  these  methods — in  fact,  increased 
700  per  cent  in  18  months — ^will  give  service  to  any  installation, 
no  matter  how  small  the  current  consumption  promises  to  be, 
on  the  assumption  that  the  use  of  electricity  even  in  the  most 
trivial  manner  soon  becomes  a  habit  and  inevitably  leads  to  a 
more  extended  use. 

As  a  preliminary,  a  house-to-house  canvass  of  the  residential 
districts  should  be  made,  the  information  thus  obtained  to  be 
compiled  in  card-index  form,  containing  the  street  and  number  of 
each  house,  name  of  owner,  name  of  tenant  or  tenants,  means  of 
illumination  in  use,  and,  if  electricity  is  not  used,  whether  or  not 
the  house  is  wired.  With  this  information  available  the  solicitor  is 
in  a  position  to  work  his  district  intelligently  and  systematically, 
canvassing  a  block  at  a  time  and  persisting  until  he  has  had  one 
or  more  interviews  with  the  head  of  every  family  in  his  district. 
After  the  preliminary  canvass  he  may  select  those  offering  the 
most  favorable  prospects  and  concentrate  his  efforts  on  these 
selections,  endeavoring  to  have  not  less  than  one  or  two  on  each 
block  in  his  territory. 

The  head  of  the  new-business  department,  being  informed 
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by  daily  reports  as  to  the  progress  the  solicitor  is  making,  should 
aid  him  with  mailings  of  personal  letters  and  literature  pertain- 
ing to  various  lighting  and  power  appliances  for  the  home  use. 

If  the  solicitor  is  at  first  unsuccessful  in  interesting  the  pros- 
pective subscriber  to  the  extent  of  lighting  his  entire  premises 
with  electricity,  he  should  endeavor  to  secure  an  entering  wedge 
in  the  shape  of  a  cellar  or  porch  light,  an  electric  iron,  sewing- 
machine  motor,  or  any  other  appliance  that  he  thinks  will  most 
appeal  to  his  prospect,  offering  the  free  use  of  same  for  a  30  or 
60-day  trial,  provided  the  prospective  customer  will  pay  for  the 
small  amount  of  wiring  necessary  and  for  the  current  consumed. 

It  is  right  here  that  a  liberal  policy  on  the  part  of  the  com- 
pany is  of  vital  assistance  to  the  solicitor,  as  the  appliance  most 
favored  may  be  a  heating  pad,  night  light,  or  something  else  in 
which  the  current  consumption  is  negligible.  Having  obtained 
a  foothold,  it  is  comparatively  easy  for  a  capable  solicitor  to 
gradually  extend  the  uses  of  electricity  in  a  home  by  a  diplomatic 
and  unobtrusive  introduction  of  other  appliances,  so  that  almost 
before  the  householder  realizes  it  he  is  relying  on  electricity  for 
his  light  and  various  other  needs  and  wondering  how  he  could 
have  gone  without  it  so  long.  The  enthusiastic  testimonial  of 
the  pleased  subscriber  thus  obtained  is  of  material  assistance  to 
the  solicitor  in  his  work  in  neighboring  houses,  hence  the  impor- 
tance of  obtaining  at  least  one  on  each  block. 

In  conjunction  with  the  solicitor's  work,  a  good  series  of 
newspaper  advertisements  should  be  used,  care  being  taken  to 
have  the  copy  attractive  and  readable  and  arrane:ed  to  fit  the 
season  or  local  conditions.  For  instance,  in  the  fall,  when  length- 
ening and  chilly  nights  offer  the  opportunity,  devote  the  article 
to  porch  lights  or  electric  radiators;  in  the  winter,  when  the 
furnace  must  be  cared  for,  to  cellar  lights ;  in  the  holiday  season, 
to  attractive  gifts,  such  as  chafing  dishes  and  coffee  percolators ; 
in  the  spring,  to  flat-irons,  fans  and  other  electrical  hot-weather 
comforts;  in  epidemics  of  sickness,  to  heating  pads,  sterilizers, 
turn-down  lafnps,  and  so  forth.  In  addition  to  the  work  above 
outlined,  very  good  results  can  be  obtained  from  a  special  adver- 
tisement inserted  in  the  "For  Sale  or  For  Rent"  columns  at 
inter\'als,  advising  the  prospective  purchaser  or  lessee  to  consider 
the  desirability  of  electricity  and  avoid  houses  without  it.  These 
should  be  brief  and  pointed,  and  alternated  with  appeals  to  the 
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real-estate  dealers  to  wire  all  their  houses  and  thus  secure  higher 
prices  and  easier  sales.  Pamphlets,  flyers  and  other  mail  matter, 
seasonably  selected  and  pertaining  to  local  uses  or  events  when 
possible,  should  be  freely  used.  The  accompanying  illustration 
of  a  "Burglar"  pamphlet,  issued  at  a  time  when  several  bur- 
glaries had  occurred  in  succession  and  the  city  was  much  aroused 
in  consequence,  is  a  good  example  of  what  this  class  of  matter 


Fig.    I — Illustration    fkom   **Burglar"   Pamphlet 

could  be,  and  was  directly  instrumental  in  securing  many  cus- 
tomers. 

A  liberal  use  of  small  electric  signs,  scattered  freely  through 
the  residential  sections,  and  of  illuminated  billboards  is  a  valuable 
adjunct  to  residential  work.  The  signs  should  be  of  the  picture- 
frame  variety,  to  facilitate  handling,  and  should  be  changed  to 
new  locations  twice  or  three  times  a  year. 

Arrangements  can  be  made  with  store  or  shopkeepers,  by 
making  a  concession  in  their  lighting  rates,  for  the  location  of 
signs  on  their  buildings  and  the  switching  on  and  off — the  com- 
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pany's  trouble  men,  or  sign  men  if  it  has  them,  caring  for  the 
renewals. 

The  billboards  should  be  erected  in  favorable  positions, 
preferably  along  the  routes  of  the  street-car  lines  radiating  out 
into  the  residential  districts,  and  should  be  repainted  at  least  two 
or  three  times  a  year  to  retain  the  interest  of  the  passing  public 

Trough  reflectors  may  be  used  for  the  illumination,  and  the 
reading  matter  and  illustrations  should  bear  on  the  uses  of  elec- 
tricity in  the  home.     A  time  switch  may  be  used  to  control  the 


Fig.  2 — Electric  Sign 


lighting,  unless  the  central  station  maintains  a  sign-switching 
service. 

The  company  should  be  prepared,  where  conditions  seem  to 
warrant  and  the  prospective  customer's  responsibility  is  assured, 
to  offer  a  proposition  whereby  the  installation  of  wires  and  fix- 
tures may  be  paid  for  in  instalments — weekly,  monthly,  or 
quarterly,  as  may  be  desirable.  By  this  means  many  customers 
can  be  secured  who  would  not  otherwise  feel  able  to  meet  the 
installation  expense.  If  the  central  station  does  not  do  interior 
work,  a  satisfactory  arrangement  could  be  made  with  the  elec- 
trical contractors  whereby  the  latter  would  add,  say,  lo  per  cent 
for  interest  and  the  expense  of  carrying  the  account,  the  lighting 
company  guaranteeing  the  contractor  against  loss.    As  the  cost 


75 

of  the  average  installation  will  not  exceed  $ioo,  the  percentage 
added  will  lay  no  great  burden  on  the  customer. 

A  number  of  central  stations  about  the  country  have  in 
effect  a  plan  whereby  a  certain  number  of  outlets  is  installed  at 
or  below  cost,  and  some  of  them  are  obtaining  very  satisfactory 
results,  but  propositions  of  this  character  must  be  governed 
entirely  by  conditions  existing  in  the  territory  served  and  should 
be  carefully  considered.  In  one  city  recently  brought  to  the 
writer's  attention,  where  the  lighting  company  installed  the  first 
work  with  its  own  men,  the  practice  was  discontinued  because 
the  contractors  regarded  it  as  a  usurpation  of  their  prerogatives, 
and  when  called  upon  to  furnish  estimates  for  wiring  the  remain- 
der of  a  house  would  add  ,to  the  estimate  a  sum  equivalent  to  the 
assumed  profit  they  would  have  received  on  the  original  work. 
,In  another  city,  where  the  lighting  company  arranges  with  the 
electrical  contractors  to  do  the  work  and  pays  them  the  difference 
between  the  amount  the  customer  pays  and  the  normal  price  for 
the  installation,  the  plan  has  worked  out  well. 

The  question  of  getting  new  houses  wired  is  so  closely  allied 
with  the  one  under  discussion  that  a  few  words  on  the  subject 
may  not  be  amiss  here. 

In  growing  cities  it  is  advisable  to  maintain  solicitors 
exclusively  for  this  business,  averaging  one  man  to  about  50,000 
to  100,000  population,  depending  on  how  rapidly  the  city  is  grow- 
ing and  new  houses  are  being  erected.  It  should  be  the  duty  of 
the  "new-house  man"  to  keep  track  of  the  building  permits  and 
of  the  building-trades  notes,  to  keep  in  close  touch  with  archi- 
tects, builders  and  real-estate  men,  and  a  generally  watchful  eye 
on  new  building.  In  the  latter  he  will  be  aided  by  the  daily  reports 
of  the  district  solicitors,  who  should  be  required  to  note  on  their 
reports  the  building  preparations  in  their  districts. 

He  should  receive  the  same  assistance  in  the  form  of  follow- 
up  letters  and  other  mail  matter  that  the  other  solicitors  receive, 
and,  in  addition  to  that,  a  special  mailing  series  to  architects, 
builders  and  real-estate  dealers  should  be  used.  The  special 
series,  supplemented  by  frequent  personal  letters  proffering  the 
services  of  the  company's  illuminating  and  construction  engineers 
in  laying  out  the  supervising  and  installation  of  distributing 
systems  free  of  cost  to  the  persons  addressed,  could  consist  of 
mailing  folders  containing  illustrations  of  successful  residential 
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lighting  effects,  preferably  local,  and  reading  matter  descriptive 
of  and  calling  attention  to  the  illumination  in  the  picture.  One 
lighting  company  in  a  city  of  about  100,000  population  adopted 
a  similar  plan  for  its  new-house  work  with  the  result  that,  while 
less  than  10  per  cent  of  the  new  houses  built  in  the  city  during 
the  first  five  months  of  1905  were  wired,  during  the  same  period 
in  the  current  year  92  per  cent  were  wired. 

F.  H.  folding 


HOW  TO  GET  THE  NEW  BUILDINGS  WIRED 

This  is  a  subject  that  seems,  upon  mere  cursory  considera- 
tion, to  be  of  small  account  and  not  worthy  of  more  than  a 
passing  thought,  as  compared  with  the  many  momerttous  ques- 
tions which  confront  an  association  of  this  kind,  with  its  great, 
diversity  of  practical  and  theoretical  interests. 

It  seems  almost  a  sacrifice  of  our  time  and  energy  to  ques- 
tion for  a  moment  that  in  any  community  with  modern  ideas 
and  practices  on  this  hustling  globe  of  ours,  with  the  seemingly 
inexhaustible  developments  that  are  being  made  in  electrical 
science  and  appliances,  there  could  exist  a  man,  body  of  men, 
company  or  corporation,  that  would  erect  any  kind  of  a  build- 
ing, for  any  purpose  whatsoever,  except  a  dungeon  or  per- 
haps a  gasometer,  unless  it  were  wired  for  the  use  of  electricity 
and  the  various  appurtenances  connected  therewith. 

Well,  you  say  there  are  just  such  in  existence,  and  how,  then, 
can  we  overcome  the  various  objections  that  are  raised  against 
the  consummation  of  what  is  really  the  bed-rock  foundation  of 
this  association  and  its  desires. 

You  think  this  is  a  little  too  strong,  do  you?  But  is  it?  If 
new  buildings  were  not  wired,  we  should  then  be  obliged  to 
depend  upon  our  municipal  lighting  or  buy  up  a  railroad  and 
generate  our  current  to  run  it,  and  surely  if  new  buildings  were 
not  wired  people  could  not  see  the  multitudinous  advantages  of 
electricity,  consequently  there  would  be  little  desire  to  wire  old 
buildings;  one  being  contingent  upon  the  other,  we  should  thus 
have  a  limited  field  for  action. 

There  are  really  many  more  phases  to  this  question  than 
appear  upon  glancing  at  the  title  of  this  paper,  among  which 
are  the  cost,  questions  of  desirability  and  necessity,  risk  of  fire, 
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danger  to  life,  and,  many  times,  the  perverseness  and  stubborn- 
ness of  human  nature  to  awaken  to  the  fact  that  the  world  "do 
move,"  and  that  new  buildings,  both  large  and  small,  must 
embody  the  latest  feature  of  modern  engineering  in  this  era  of 
triumphal  progress  to  make  them  attractive  to  the  people  for 
whom  they  are  constructed,  and  by  whom  they  are  to  be  occupied.  ■ 

Let  us  first  consider  the  cost.  This  is  given  precedence  in 
the  list  of  objections,  as  it  certainly  stands  pre-eminent  and  is  one 
of  the  hardest  to  overcome;  it  is  the  basis  of  all  interest,  tax, 
rental  and  depreciation  charges.  With  iron  and  terra-cotta  con- 
struction, of  which  nearly  all  the  large  buildings  are  composed,  I 
believe  the  cost,  after  being  presented  as  a  total,  should  be 
analyzed  on  a  relative  percentage  basis — that  is,  per  outlet,  per 
light,  per  square  foot  of  office  and  corridor  space,  and  so  forth, 
so  as  to  be  able  to  talk  in  small  figures  while  keeping  in  mind 
the  many  advantages  for  your  reserve  force ;  before  making  use 
of  the  latter  you  still  have  other  places  upon  which  you  can 
concentrate  your  energy.  They  are,  first,  the  architect,  and  next, 
the  builder. 

As  a  general  rule  the  majority  of  building  syndicates,  as  well 
as  individual  owners,  place  implicit  confidence  in  some  one  firm 
of  architects  and  give  careful  consideration  to  any  recommenda- 
tions that  the  architect  may  make  to  them.  Outside  of  the 
pecuniary  gain  that  results  to  both  the  architect  and  builder  on 
account  of  the  increased  cost,  the  architect  occupies  the  same 
relative  position  to  the  owner  as  a  lawyer  does  to  his  client. 
To  the  architect,  then,  your  central-station  solicitor  should  turn 
and  continue  his  endeavors  and  make  his  arguments  as  to  the 
advantages  of  having  the  proposed  building  wired.  He  should 
offer  to  assist  in  the  layout  of  the  lights,  outlets,  and  so  forth, 
so  that  the  most  advantageous  conditions  can  be  realized;  he 
should  supply  the  architect  with  all  necessary  data  and  literature 
of  the  various  electrical  appliances,  labor-saving,  heating  and 
cooking,  signs,  motors  and  general  illuminating  in  its  various 
forms — in  fact,  everything  up  to  date  that  he  can  conceive  of  or 
suggest — and  should  keep  up  a  persistent,  but  not  obnoxious, 
hammering  until  he  has  gained  his  point.  If  possible  he  should 
arrange  a  meeting  with  the  architect  and  owner  together;  and 
there  is  one  thing  that  he  should  always  remember,  and  that  is, 
that  those  to  whom  he  is  talking,  whom  he  is  trying  to  convince. 
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are  not  supposedly  technical  on  electrical  matters,  so  instead  of 
talking  about  volts,  amperes,  kilowatts,  and  similar  tertns,  he 
must  remember  to  talk  plain,  everyday  dollars  and  cents.  I  men- 
tion the  builder  in  passing,  but  do  not  consider  him  of  prime 
importance  on  this  preliminary  solicitation,  though  I  believe  he  is 
•often  of  sufficient  weight  to  keep  in  touch  with,  as  he  is  fre- 
quently called  into  consultation  with  the  owner  and  architect  on 
many  details  of  construction.  He  is  constantly  erecting  all  kinds 
of  buildings,  both  large  and  small,  and,  like  the  wiring  contractor, 
comes  in  contact  with  people  of  all  shades  of  opinion,  and  I 
think,  as  -a  general  rule,  is  more  in  touch  with  the  public  pulse 
and  so  realizes  more  of  the  general  requirements  of  the  people  at 
large  than  many  of  the  architects,  and  can  surely  be  made  use 
of  in  presenting  our  final  argtmients. 

There  is  still  one  other  your  solicitor  can  make  use  of, 
and  that  is  the  wiring  contractor.  There  should  exist  an  esprit 
de  corps  between  the  central-station  company  and  the  wiring 
contractor,  as  there  exists  oftentimes  among  the  general  public 
a  feeling  that  the  solicitor  representing  a  lighting  monopoly  is 
actuated  entirely  by  selfish  motives,  and  people  are  therefore 
more  inclined  to  turn  down  his  arguments  than  those  coming 
from  a  less  interested  party.  The  wiring  contractor,  while 
having  an  interest  in  the  wiring,  does  not  derive  any  income 
from  the  use  of  it  after  the  current  is  turned  on,  and,  conse- 
quently, can  not  be  accused  of  having  an  entirely  selfish  interest 
in  having  the  building  wired. 

As  to  the  risk  of  fire,  I  think,  as  a  rule,  there  need  be  little 
real  objection  to  having  a  building  wired  where  the  work  is  done 
by  a  reliable  concern,  with  first-class,  well-paid  and  conscientious 
workmen,  under  the  stringent  rules  of  the  insurance  companies, 
and  oftentimes  the  municipality,  together  with  constant  and 
eagle-eyed  inspection  under  these  rules  as  the  work  progresses. 
These  conditions  ought  to  present  to  the  most  obtuse  and  con- 
servative owner  the  strongest  arguments  that  could  be  offered 
against  any  objection  he  may  make  on  account  of  risk  of  fire. 

As  to  the  danger  to  life,  there  are  probably  many  who  have 
a  natural  timidity  for  nearly  everything  they  do  not  understand  or 
can  not  see,  outside  of  the  ordinary  humdrum  affairs  of  everyday 
life.  Of  course,  to  combat  these  objections  we  have  statistics  to 
prove  that  there  is  very  little  loss  of  life  from  electricity,  and 
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furthermore,  I  believe  that  but  little  argument  will  be  neces- 
sary to  prove  that  there  is  no  one  commodity  so  universally  used 
under  all  kinds  of  conditions  that  has  caused  so  few  bad  accidents 
as  the  electric  current. 

In  this  particular  line  I  believe  but  little  time  should  be 
wasted  in  argument.  The  old  saying  "seeing  is  believing^ *  is 
as  true  to-day  as  it  was  years  ago,  and  it  is  only  necessary  to  get 
your  prospective  customer  to  your  well-equipped  show-room  and 
there  demonstrate  plainly  what  you  have  been  saying  verbally.  I 
believe  that  a  little  time  spent  in  this  manner  generally  accom- 
plishes more  than  many  hours  spent  in  talking. 

Your  solicitor,  if  he  has  not  up  to  this  time  wholly  accom- 
plished his  purpose,  can  then  call  in  the  specialists.  This  is  your 
reserve  force,  and  by  these  I  mean  the  elevator  companies,  the 
companies  with  the  various  electrical  office  devices,  the  fixture 
company,  the  heating,  cooking  and  ventilating  devices;  after  all 
these  have  had  their  say  and  presented  their  arguments,  the  pros- 
pective owner  is  probably  ready  to  succumb  to  any  proposition 
that  will  get  his  building  wired  and  restore  him  to  his  normal 
condition. 

While  these  general  ideas  apply  to  the  larger  buildings, 
on  a  different  scale  they  also  apply  to  the  smaller  buildings,  by 
which  I  mean  the  houses  which  are  built  for  their  owners'  occu- 
pancy or  the  houses  that  are  built  to  rent  or  to  sell.  I  believe 
in  furthering  the  wiring  of  this  latter  class  of  buildings  and  that 
a  well-posted  lady  solicitor  can  accomplish  in  a  great  many 
instances  more  than  a  man.  It  would  be  advantageous  for  the 
larger  lighting  companies  to  have  at  least  one  lady  on  its  corps 
of  solicitors — one  who  is  not  only  a  good  talker  and  demonstrator, 
but  who  has  had  practical  everyday  experience  with  the  sewing- 
machine  motor,  the  electric  flat-iron,  the  heating  pad  and  the 
various  electrical  heating  and  cooking  utensils ;  one  who  has  used 
and  thoroughly  understands  the  handling  of  these  various  devices, 
who  can  talk  intelligently  to  the  housewife  and  create  the  desire 
for  their  use — then  you  know  the  result;  the  new  house  has 
certainly  got  to  be  wired,  and  no  further  argument  is  necessary. 

If  a  family  has  once  had  the  conveniences  and  comforts  of 
an  electric  installation,  it  is  very  rare  that  it  will  move  into  a 
building  in  which  one  is  obliged  to  hunt  around  for  a  match  every 
time  a  light  is  wanted,  and  will  not  put  up  with  the  trouble,  dirt, 
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heat  and  smoke  of  any  other  form  of  service,  and,  as  for  buying 
a  building  or  home  that  is  not  wired,  they  will  stand  for  almost 
any  other  omission  without  fault-finding,  but  not  the  lack  of 
wiring. 

There  is  one  more  objection  of  which  I  made  mention,  and 
that  is  personal  characteristics — although  I  called  it  by  a  different 
name  previously.  Some  people  are  hard  to  convince — ^they  refuse 
to  be  convinced — and  that  certainly  makes  it  a  hard  proposition 
for  the  solicitor.  He  must  talk  of  the  desirability  and  necessity, 
the  many  advantages,  the  enhancing  of  values,  the  greatly- 
increased  cost  after  completion,  but  must  not  seem  over-desirous 
of  selling  the  current  after  it  is  wired.  Keep  that  in  the  back- 
ground, but  keep  it  in  mind;  be  quick-witted  but  not  quick- 
tempered ;  expect  and  receive  abuse  but  do  not  give  it ;  forget  it 
and  be  a  diplomat,  but  constantly  keep  pictured  in  your  mind  that 
building  being. erected,  all  those  wires  going  into  it  and  the  cur- 
rent coming  from  your  station  and  going  onto  those  wires — do 
not  forget  that. 

There  is  one  more  phase  of  this  question  that  I  have  not 
taken  up  before,  but  of  which  I  will  make  slight  mention  before 
closing,  and  that  is  advertising.  The  various  visits  of  your 
solicitor  should  be  interspersed  with  some  judicious  advertising 
matter.  By  this  I  do  not  mean  large  bulletins  with  art-gallery 
covers  and  miscellaneous  contents,  but  more  in  the  small 
pamphlet  form,  with  short,  pithy  arguments  covering  the  par- 
ticular result  you  are  trying  to  accomplish.  Remember  that 
what  is  worth  accomplishing  is  worth  going  after,  and  that  good, 
intelligent,  personal  solicitation  has  caused  more  new  buildings 
to  be  wired  than  all  the  printer's  ink  ever  made.  The  age  of* 
generalities  has  gone  and  we  are  now  in  an  age  of  specialties, 
and  while  versatility  is  a  good  thing  at  the  dinner  table  or  at  some 
social  tea,  it  is  the  man  in  business  who  specializes  that  draws  the 
largest  salary;  for  that  reason  the  solicitor  seeking  to  get  new 
buildings  wired,  who  has  the  greatest  success  in  this  line,  has  got 
to  school  himself  to  be  a  specialist  in  this  branch  of  electrical 
work. 

J.  Sheldon  Carhvright 

Chairman  Freeman  :  We  are  glad  to  welcome  to  our  con- 
vention the  president  of  the  National  Electrical  Contractors'  Asso- 
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dation  of  the  United  States,  who  will  speak  to  us  on  the  subject 
of  Co-operation  of  the  Electrical  Contractor  in  the  Wiring  of 
Buildings.  I  have  the  pleasure  of  introducing  Mr.  James  R. 
Strong,  of  New  York. 

Mr.  Strong  presented  the  following  paper: 

CO-OPERATION  OF  THE  ELECTRICAL  CONTRACTOR 
IN  THE  WIRING  OF  BUILDINGS 

The  National  Electrical  Contractors'  Association,  which  1 
have  the  privilege  of  representing  on  this  occasion,  feels  greatly 
honored  and  gratified  at  this,  its  first  official  recognition  by  the 
oldest  and  most  influential  trade  association  in  the  electrical 
field.  I  am  glad  of  the  opportunity  afforded  me  to  place  before 
you,  for  your  consideration  from  the  viewpoint  of  the  contractor 
and  his  association,  the  important  subject  assigned  to  me,  vis,: 
"Co-operation  of  the  Contractor  in  the  Wiring  of  Buildings." 

With  all  due  deference  to  my  worthy  friend  who  is  chairman 
of  your  "Committee  on  Hot  Air"  for  to-day,  I  feel  that  he  should 
have  stated  the  subject  a  little  more  broadly.  It  should  read 
Co-operation  of  the  Contractor  in  Business-Getting,  for  I  think  I 
can  show  you  that  the  contractor  and  his  organization  can  aid  this 
great  movement  for  business-getting  in  several  ways  other  than 
the  simple  installation  of  wires  and  appliances. 

For  the  sake  of  brevity  and  greater  clearness,  I  would  divide 
the  subject  into  three  parts : 

First — The  wiring  of  buildings. 

Second — Standardization  of  work,  materials  and  appliances. 

Third — ^The  recognition  of  the  trade  relations  of  the  several 
factors  that  enter  into  the  electrical  business. 

Under  the  first  heading  the  co-operation  of  the  contractor  is 
assured,  for  it  is  the  very  essence  of  his  business  to  seek  to  wire 
building^.  His  daily  effort  is  in  the  line  of  increasing  his  busi- 
ness, but  I  believe  that  in  most  cases  this  effort  is  misdirected 
and  wasted.  I  think  that  the  contractor  devotes  less  energy  to 
obtaining  new  business  than  to  the  execution  of  the  business  in 
hand.  Contractors,  as  such,  are  not  advertisers ;  they  rely  almost 
entirely  on  personal  effort  for  the  extension  of  their  business, 
and  as  this  personal  effort  must  also  supervise  the  work  in  hand 
It  naturally  follows  that  the  solicitation  part  goes  to  the  wall, 
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and  as  a  result  the  contractor's  business  continues  without  sub- 
stantial increase  from  year  to  year. 

Many  improvements  are  possible  in  this  direction.  Adver- 
tising should  be  employed  to  a  reasonable  extent,  not  necessarily 
of  the  spread-eagle  t)rpe,  or  to  a  great  extent  in  our  excellent  trade 
papers  which  reach  principally  our  own  trade,  but  in  some 
medium  whicR  reaches  the  general  public,  and  particularly  those 
interested  in  building.  1  am  a  great  believer  in  the  typewritten 
circular  letter  to  architects  and  builders,  if  properly  followed 
up,  and  also  in  the  reports  of  a  reliable  concern  giving  advance 
information  of  building  operations,  if  properly  followed  up.  But, 
gentlemen,  the  letter  and  the  report  are  rarely  followed  up.  The 
letter  leaves  our  office  and  the  report  is  put  in  its  pigeonhole  and 
not  thought  of  again.  And  why?  Because  the  contractor  has  too 
much  to  do  in  supervising  his  work  and  collecting  his  accounts. 
He  has  not  organized  his  force  so  that  a  competent  clerk  looks 
after  the  office  work  and  collections,  and  a  trustworthy  superin- 
tendent takes  care  of  the  details  of  construction. 

Co-operation  of  the  contractor,  then,  under  my  first  heading, 
means  the  perfecting  of  his  own  organization  so  that  the  detail 
work  will  be  done  by  subordinates,  and  his  own  time  may  be 
devoted  to  following  up  his  various  forms  of  advertising  and 
extending  his  business  of  wiring  buildings. 

My  second  heading,  gentlemen,  is  worthy  of  your  serious 
consideration.  It  seems  to  me  that  nothing  is  of  greater  impor- 
tance to  this  movement  for  extending  the  electrical  business  than 
that  the  fly-by-night,  trouble-breeding,  flexible-cord  installations 
and  their  like  be  relegated  to  oblivion.  Gone  are  the  days  when 
we  wired  whole  houses  on  one  circuit  of  No.  14  wire,  or  lighted 
hotels  with  seven  lights  in  series  on  600  volts,  but  there  is  still 
much  room  for  improvement.  I  assume  that  it  is  not  the  desire 
of  the  Co-operative  Electrical  Development  Association  to  extend 
the  electrical  business  in  "any  old  way."  I  take  it  for  granted 
that  it  is  its  desire  that  extensions  made  shall  be  of  such  perma- 
nent and  substantial  character  as  will  tend  to  place  the  electrical 
business  on  a  more  firm  and  wholesome  basis  in  the  eyes  of  the 
public. 

The  contractor  and  his  organization  have  been  co-operating 
for  a  long  time  along  the  Knes  of  standardization  in  several 
ways : 
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With  the  Underwriters  for  the  improvement  and  simplifica* 
iion  of  the  National  Code  and  its  tmiform  interpretation. 

With  the  manufacturers  for  the  standardization  of  sizes  of 
various  fittings  and  appliances. 

With  various  legislatures  for  the  standardization  of  work  by 
licensing  and  bonding  the  contractor. 

With  the  architects  for  the  introduction  of  uniform  symbols 
for  wiring  plans. 

The  National  Code  as  it  stands  to-day  is  undoubtedly  a 
remarkable  piece  of  work,  but  as  it  has  been  added  to  from  time 
to  time  it  has  become  so  complex  that  a  revision  and  recodifica- 
tion are  essential.  The  question  of  uniform  interpretation  is 
much  more  difficult  to  accomplish  for  the  reason  that  the  diflferent 
insurance  associations  which  support  the  National  Underwriters' 
committee  are  independent  bodies  and  each  supreme  in  its  own 
territory. 

Much  has  been  written  of  late  on  the  subject  of  licensing  tfie 
■Contractor.  It  is  not  my  purpose  to  go  into  this  subject  in  detail, 
suffice  it  to  say  that  experience  has  shown  that  where  states  or 
municipalities  have  enacted  a  law  requiring  the  licensing  and 
honding  of  contractors  no  one  thing  has  done  so  much  to  elimi- 
nate the  irresponsible  worker  and  dangerous  work. 

At  first  glance  the  matter  of  uniform  symbols  for  wiring 
plans  may  seem  unimportant,  but  the  general  interest  aroused 
among  architects,  engineers  and  technical  schools  by  its  intro- 
duction demonstrates  the  necessity  of  standardization  in  this 
department.  I  am  glad  to  announce  that  on  May  20  the 
American  Institute  of  Architects  formally  adopted  our  s3mibols 
with  on)y  two  minor  alterations,  and  hereafter  they  will  be 
issued  under  the  endorsement  of  both  associations. 

Under  my  second  heading  then,  gentlemen^  I  promise  on 
behalf  of  the  contractor  his  continued  co-operation  along  the 
lines  of  standardization,  and  I  appeal  to  all  the  interests  here 
represented  to  join  in  this  great  work,  knowing  full  well  the 
vast  powers  which  could  be  jointly  exerted  on  the  insurance 
companies  and  lawmakers  for  the  standardization  and  perma- 
nency of  the  electrical  business. 

I  come  now  to  the  third  and  last  subdivision  of  my  subject, 
vis,:  "Recognition  of  the  trade  relations  of  the  several  factors 
that  .enter  into  the  electrical  business."    I  hear  some  one  sayh^, 
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•'What  has  this  to  do  with  the  plan  of  business-getting?"  I 
have  heard  a  very  wise  and  brilliant  man  say  when  I  mentioned 
this  subject  on  a  previous  occasion,  "Let  us  catch  the  public  first, 
and  settle  these  internal  diflferences  afterward."  I  tell  you, 
gentlemen,  the  secret  of  the  success  of  this  co-operative  associa- 
tion is  that  all  shall  contribute  to  its  support,  and  the  secret  of 
its  ability  to  obtain  substantial  contributions  toward  this  great 
movement  of  publicity  and  extension  from  all  interests  is  that  its 
influence  shall  be  such  that  the  business  secured  by  the  various 
interests  shall  be  profitable.  In  my  opinion  this  co-operative 
association  can  do  nothing  of  greater  importance  than  to  use  its 
influence  to  draw  lines  of  demarcation  between  the  various  inter- 
ests here  represented.  If  through  the  influence  of  this  body  it  can 
be  accomplished  that  the  lighting  company  shall  do  no  wiring, 
concessionary  or  otherwise,  and  shall  not  sell  supplies  at  whole- 
sale or  retail ;  that  the  jobber  shall  do  the  wholesale  business  and 
sell  to  the  retailer  and  not  to  the  retailer's  customers;  that  the 
contractor  or  retailer  shall  purchase  through  the  jobber  and 
confine  himself  to  the  retail  and  contracting  business;  then  this 
Co-operative  Electrical  Development  Association  will  have  de- 
monstrated beyond  a  doubt  that  there  is  reason  for  its  existence, 
and  its  support  will  come  from  all  in  the  trade  and  not  as  at 
present  from  a  comparatively  few  manufacturers;  gentlemen,  I 
think  I  am  safe  in  saying  that,  with  the  exception  of  the  manu- 
facturers protected  by  patents,  many  interests  here  represented 
feel  that  their  business  is  not  bringing  them  the  profits  to  which 
they  are  reasonably  entitled,  and  attribute  this  condition  largely 
to  the  cut-throat  methods  existing  throughout  the  trade. 

Can  the  jobber  and  contractor  look  with  favor  on  a  proposi- 
tion to  boom  the  business  of  the  lighting  company  which,  for  the 
purpose  of  extending  its  business,  sells  thousands  of  fans  to 
the  public  at  manufacturers'  prices?  Can  the  jobber  and  con- 
tractor be  expected  to  grow  enthusiastic  over  the  idea  of  con- 
tributing to  increase  the  business  of  the  lighting  company  which 
purchases  its  supplies  from  the  manufacturer  and  employs  a 
hundred  or  more  men  in  wiring  buildings  for  cost  or  less?  The 
answer  must  be  "No,"  unless  the  electrical  trade  has  reached  a 
more  advanced  stage  of  philanthropy  than  I  think  it  has. 
'  'But  let  us  not  look  entirely  on  the  dark  side  of  the  situation, 
r  know  of  several  cities  where  lighting  companies  a;id  contractors 
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are  cooperating,  and  I  was  fortunate  enough  recently  to  help 
make  a  very  valuable  co-operative  agreement  with  a  prominent 
lighting  company  in  our  vicinity.  I  know  also  of  several  locali- 
ties where  even  jobbers  and  contractors  are  co-operating  on  the 
line  of  wholesale  and  retail.  Let  the  good  work  go  on.  It  needs 
the  valuable  influence  of  this  body,  the  spirit  of  co-operation, 
and  a  few  high  lights  thrown  on  the  question,  to  work  wonders 
in  our  trade. 

Mr.  President  and  gentlemen,  I  thank  you  for  listening  so 
patiently  to  my  somewhat  rambling  discourse,  I  am  loath  to 
introduce  any  discordant  note  into  this  very  peaceful  assembly, 
but  I  am  firmly  convinced  that  real  and  effective  co-operation 
will  not  be  attained  until  steps  are  taken  with  a  view  to  clearing 
up  some  of  the  discords  I  have  endeavored  to  point  out.  In  con- 
clusion :  let  us  all  co-operate  in  increasing  the  wiring  of  buildings ; 
in  the  standardizing  of  such  wiring,  and  in  perfecting  such 
relations  as  will  make  such  wiring  profitable  to  all  concerned. 
In  the  words  of  the  immortal  Crouse,  push  "all  together — ^all  the 
time — for  everything  electrical." 

James  R.  Strong 

DISCUSSION 

Chairman  Freeman:  We  appreciate  Mr.  Strong's  frank 
expression  of  his  views.  Those  who  know  him  know  that  he  always 
has  the  courage  of  his  convictions ;  and  while  I  am  sure  that  he 
will  appreciate  any  favorable  comments  that  may  be  made  on  his 
paper,  I  think  I  know  him  well  enough  to  say  that  he  will  not 
misunderstand  any  differences  of  opinion  that  may  be  expressed. 
•  On  this  problem  of  wiring-^-of  both  old  and  new  buildings — ^I  am 
sure  there  are  those  present  who  have  had  experiences  that  will 
be  helpful  to  us,  and  we  want  to  hear  from  them  for  a  few 
moments. 

Mr.  Lawrence  Manning  (Owosso,  Mich.) :  I  believe, 
much  as  Mr.  Strong  has  pointed  out,  that  if  the  electrical  con- 
tractor is  not  left  free  in  this  matter  it  leaves  us  open  to  the  crit- 
icism on  the  part  of  the  public  that  we  are  getting  so  much  out  of 
the  electric-lighting  business  that  we  are  able  to  do  wiring  at 
cost  and  sell  appliances  at  cost.  I  think  that  is  a  very  bad  prac- 
tice and  puts  us  in  a  very  bad  light.  We  must  make  the  profit  out 
of  tiie  sale  of  current,  if  not  out  of  the  apparatus  sold,  or  else 
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we  shall  soon  be  out  of  business ;  and  I  think  we  should  protect 
the  wiring  contractors  in  this  respect. 

Mr.  M.  S.  Seelman,  J[r.  (Brooklyn,  N.  Y.)  :  As  I  take  it,  the 
vital  point  with  the  central  station  is  not  who  wires  the  buildings 
but  that  the  building  be  wired.  Now,  as  a  corollary  of  that  very 
vital  point,  it  follows  that  in  any  place,  in  any  town,  where  the 
contractors  are  strong  enough  to  take  care  of  the  conditions  as 
they  exist  and  wire  the  buildings  as  they  are  built,  that  should 
be  wired  and  ought  to  be  wired,  the  central  station  is  not  likely 
to  interfere.  It  seems  to  me,  therefore,  that  the  matter  is  largely 
in  the  hands  of  the  contractors  themselves — at  least,  as  much  as 
it  is  in  the  hands  of  the  central  stations.  As  Mr.  Strong  admits 
in  his  able  and  interesting  paper,  the  contractors  have  not  as  yet 
organized  into  an  efficient  business-getting  force,  and  it  seems  to 
me  that  while  he  has  advanced  a  proposition  with  which  we  are 
familiar,  and  which  it  will  become  us  well  to  take  into  considera- 
tion, at  the  same  time  the  contractor  must  himself  put  his  house 
in  order,  and  must  make  every  effort  to  do  the  business  that 
should  be  done,  or  else  he  lays  himself  open  at  all  times  to 
possible  interference  from  central  stations,  for  their  own  pro- 
tection. 

Mr.  Leon  H.  Scherck  (New  York  city)  :  Mr.  Strong  asks^ 
on  page  84:  "Can  the  jobber  and  contractor  look  with  favor 
on  a  proposition  to  boom  the  business  of  the  lighting  company 
which,  for  the  purpose  of  extending  its  business,  sells  thousands 
of  fans  to  the  public  at  manufacturers'  prices?" 

Associated  as  I  am  with  a  number  of  electric-lighting  com- 
panies in  different  sections  of  the  country,  I  can  say  unqualifiedly 
that  we  have  found  that  the  best  solicitor  the  central  station  has 
is  the  wiring  contractor,  and  that  it  is  not  a  very  difficult  matter 
for  the  central  station  to  co-operate  with  the  electrical  contractor, 
provided  the  preliminary  steps  are  taken  by  the  central-station 
manager.  In  co-operating  with  the  electrical  contractor,  it  is  not 
necessary  to  sacrifice  any  new  business,  and  it  is  not  necessary 
that  any  of  the  different  schemes  for  increasing  business  be  done 
away  with.  You  can  wire  houses,  sell  fans  and  flat-irons,  use  hylo 
lamps,  and  so  forth,  and  still  do  this  with  the  encouragement  of 
the  electrical  contractor.  How  can  this  be  done?  Take,  for 
instance,  one  situation  in  the  Middle  states,  where  we  thought 
it  was  a  good  plan  to  wire  six  outlets  free  for  a  limited  time. 
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We  succeeded  in  wiring  up,  in  a  city  of  perhaps  i(X),ooo  inhabi- 
tants, some  1600  residences,  with  the  aid  of  the  contractors  who 
helped  us  go  after  the  business.  We  supervised  the  business. 
We  got  the  electrical  wiremen  together,  had  a  talk,  drew  up 
specifications,  and  placed  all  the  work  in  the  contractors'  hands. 
They  were  willing  to  take  the  business  at  a  modest  figure,  as 
they  realized  that  their  profit  would  come  from  the  fact  that, 
having  once  made  the  .householder  acquainted  with  the  con- 
veniences of  electricity,  more  work  and  continued  sales  would  be 
brought  about.  We  considered  it  a  better  plan  to  have  the  con- 
tractors do  the  wiring,  even  at  somewhat  higher  figures  than  we 
could  have  done  it  ourselves.  In  some  situations  we  have  regular 
meetings  with  the  various  electrical  contractors,  and  at  these 
meetings  any  grievance  against  the  company  is  freely  discussed. 
As,  of  course,  we  always  intend  to  give  every  one  a  square  deal, 
it  is  seldom  that  any  matter  is  brought  up  that  can  not  be  settled 
to  the  satisfaction  of  all  concerned.  The  central-station  manager 
should  make  it  his  duty  to  keep  in  close  touch  with  the  electrical 
contractors.  If  any  of  the  company's  rules  and  regulations  are 
unjust,  of  course  they  should  be  changed.  Too  much  should  not 
be  left  to  subordinates.  A  little  personal  investigation  on  the  part 
of  executive  officers  often  reveals  conditions  that  are  not  even 
suspected. 

A  number  of  central-station  men  with  whom  I  have  spoken 
on  this  subject  of  co-operation  have  not  agreed  with  me  on  the 
theory  that  every  tub  should  stand  on  its  own  bottom,  but  in  the 
situations  to  which  I  have  referred  I  have  found  it  works  out  very 
well;  that  good  results  sj:q  accomplished,  and,  so  far  as  we  are 
concerned,  speaking  for  a  number  of  cities  in  the  central  south- 
western states,  we  are  more  than  gratified  with  the  spirit  of 
co-operation  that  we  have  brought  about  between  the  central- 
station  management  and  the  electrical  contractors,  and,  so  far  as  • 
it  lies  in  our  power,  we  intend  to  keep  it  up. 

On  page  172  the  statement  is  made:  "In  some  instances  it 
may  be  necessary  to  install  a  motor  free,  if  it  secures  a  particu- 
larly favorable  business.  The  rate  per  kilowatt-hour  can  easily  be 
increased  to  cover  the  cost  of  the  motor."  I  have  always  found 
that  the  most  difficult  thing  to  do.  is  to  increase  the  rate,  and 
unless  absolutely  necessary  it  is  the  worst  thing  a  central  station 
can  do.    Then,  too,  if  there  is  anything  public-service  corporations 
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should  get  away  from  it  is  special  rates,  and  if  we  do  not  get  away 
from  them  willingly  we  may  be  forced  to  get  away  from  them. 
In  an  extreme  case  I  would  rather  make  a  present  of  the  motor 
than  to  vary  the  rate. 

On  page  173  Mr.  Tidd  says,  referring  to  off-peak  business: 
"This  class  of  business  does  not  seem  to  have  been  pven  the 
consideration  it  deserves."  My  observation  is  that  the  central 
station  has  not  given  enough  attention  to  this  off-peak  business. 
We  were  enabled  to  close  in  one  central  station  an  installation  of 
over  1000  horse-power  with  an  off-peak  clause  at  a  rate  we  could 
not  have  made  if  that  clause  had  not  been  in  the  contract.  Take 
your  financial  statement,  and  see  what  an  enormous  difference 
there  is  between  the  cost  of  peak  business  and  off-peak  business. 
I  think  the  off-peak  contract  is  something  that  is  in  an  experi- 
mental stage,  and  something  that  can  be  worked  out  satisfactorily. 
It  has  been  worked  up  to  a  considerable  extent  in  a  city  in 
Canada,  I  understand.  I  think  it  is  possible  to  do  something  in 
this  matter  through  the  co-operation  of  the  labor  organizations, 
which  might  be  interested  in  having  different  hours  of  labor  dur- 
ing the  winter  months.  It  is  not  a  bad  thing  for  a  laborer  during 
the  holiday  season  to  be  able  to  get  off  at  half  after  four  or  at  five 
o'clock,  instead  of  at  six,  by  going  to  work  an  hour  earlier.  I 
think  that  by  persistent  effort  we  could  work  up  a  good  deal  of 
off-peak  business  that  is  now  taken  care  of  by  isolated  plants. 

Mr.  W.  p.  Engel  (Defiance,  Ohio)  :  I  have  been  listening 
to  our  friends  talking  on  co-operation.  It  is  good,  but  we  do  have 
central  stations  that  say :  "We  do  not  want  to  co-operate  with  the 
contractor ;  'let  every  tub  stand  on  its  own  bottom,'  as  they  say." 
In  my  particular  case,  I  am  not  far  from  Toledo,  and  the  con- 
tractors come  into  our  town  from  that  city.  Sometimes  these  con- 
tractors cut  the  price,  and  when  they  get  to  cutting  the  price 
they  also  cut  the  capacity  of  the  wire  into  the  building,  and  that 
is  just  as  bad  for  the  central-station  man.  We  have  invited  con- 
tractors to  come  to  our  city  and  do  the  work.  The  central-station 
man  does  not  want  to  do  wiring  if  the  contractor  will  do  it  and 
give  the  customer  full  value.  The  result  has  been  that  in  the 
last  five  years  we  have  had  six  different  firms  come  into  our 
town  to  do  wiring,  and  we  have  got  into  difficulties  with  some 
of  these  outside  firms  because  we  have  asked  them  to  pay  us 
$1.00  for  examining  the  wires  and  connecting  up  the  meter. 
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They  think  we  should  be  willing  to  examine  the  wires  and  set 
the  meter  free  of  charge.  I  am  not  fighting  the  contractor,  and 
am  more  than  heartily  willing  to  co-c^rate  with  him,  but  it  is 
the  kind  of  contractor  that  we  run  up  against  occasionally  that 
makes  us  so  much  trouble.  If  the  contractor  were  a  man  who 
understood  his  business,  and  not  a  wireman  who  had  learned 
the  business  in  two  weeks  and  had  come  into  town  expectiftg 
to  do  all  the  wiring  there  was  to  be  done,  we  should  get  along 
better. 

We  have  been  up  against  the  question  of  unions.  In  many 
cases  the  central  station  has  been  compelled  to  do  wiring  and 
give  the  customer  the  most  for  his  money,  and  in  my  case  I 
assuredly  put  in  a  service  that  is  twice  the  capacity  of  the 
installation. 

Mr.  George  R.  Stetson  (New  Bedford,  Mass.) :  I  remem- 
ber a  few  years  ago  hearing  the  manager  of  a  large  company  say 
that  in  this  district  they  gave  up  doing  wiring  themselves,  and 
their  solicitor  gave  his  attention  to  finding  new  buildings.  Then  he 
sent  notice  of  the  fact  that  a  building  was  to  be  wired  to  every 
contractor  in  his  city.  He  said  that  one  of  three  results  followed : 
The  man  either  wired  his  house,  moved  out  of  town,  or  died.  In 
our  own  work  we  carried  on  the  matter  of  wiring  for  some  time, 
until  we  found  we  were  not  producing  the  proper  results,  and 
then  we  turned  our  crew  out  into  the  general  market  and  let  them 
shift  for  themselves.  The  way  we  helped  them  was  to  buy  in 
larger  quantities  and  sell  to  them  as  cheaply  as  we  could.  We 
helped  their  interests  as  much  as  possible  in  that  way,  and  it  has 
resulted  satisfactorily  in  the  extension  of  our  business.  They 
looked  after  their  part  of  it. 

Chairman  Freeman  :  When  we  have  discovered  the  means 
of  accomplishing  the  result  indicated  by  Mr.  Stetson,  it  is  time  to 
close  the  discussion.  We  will  now  take  up  the  papers  under  the 
heading  The  Solicitor,  and  will  have  the  paper  on  Value  and  Use 
of  Solicitors'  Handbook,  by  Mr.  R.  S.  Hale,  of  Boston. 

Mr.  Hale  presented  Jthe  paper,  as  follows : 


The  Solicitor 


VALUE  AND  USE  OF  SOLICITORS'  HANDBOOK 

The  Agents'  Handbook  as  used  by  the  Boston  Edison  Com- 
pany is.  to  my  mind,  the  most  important  aid  to  new-business-get- 
ting we  have. 

We  use  the  ordinary  loose-leaf  book  of  pocket  size,  either 
National  Simplex  4241  or  Unimatic  7752,  and  put  in  it  all  the 
hints,  suggestions  and  orders  touching  the  interests  of  the 
general  agent's  department.  The  general  advice  as  to  the  qualifi- 
cations and  aims  of  the  agent  and  the  specific  information  about 
the  company's  business,  which  varies  little  from  year  to  year,  are 
printed  in  the  regular  way.  Other  details,  regulations,  and 
explanations  of  particular  points,  are  gotten  out  on  a  multigraph 
machine  and  distributed  as  occasion  serves. 

Last  autumn  I  started  a  division  of  hints  in  which  various 
arguments  in  favor  of  electricity,  answers  to  points  that  are 
raised  from  time  to  time,  and  any  points  in  the  way  of  "ticklers" 
which  serve  to  stimulate  the  agents'  interest,  are  incorporated. 
These  hints  are  put  in  a  separate  part  of  the  book  and  are  so 
arranged  that  it  is  clear  that  they  are  of  only  temporary  impor- 
tance. 

We  use  the  Handbook,  or  "Hint-book,"  as  we  call  it,  as 
the  basis  of  every  agent's  initiation  into  the  work  with  our  com- 
pany. As  soon  as  an  agent  is  taken  on  to  the  staflf  one  of 
these  books  is  made  up  for  him,  including  every  hint  up  to  date. 
He  is  expected  to  give  this  careful  study  and  to  supplement  the 
information  he  gains  there  by  asking  questions  of  his  superiors. 
He  is  also  sent  out  to  learn  by  observation  how  the  work  is 
done  by  agents  who  have  already  become  familiar  with  the 
business.  In  this  way  he  ought  to  have  a  good  working  knowl- 
edge based  upon  the  Handbook,  and  he  can  turn  to  the  latter  any 
time  for  all  details  that  he  may  wish  .to  know. 

Besides  furnishing  these  handbooks  to  the  agents  we  also 
provide  every  one  in  the  company  who  is  interested  in  business- 
getting  and  keeping,  with  a  set  of  the  hints,  thus  enabling  them 
to  keep  in  touch  with  any  changes  that  may  occur  in  the  routine 
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of  the  business.  Wiring  contractors  and  dealers  in  electrical 
supplies  arc  also  given  such  hints  of  a  general  nature  as  will 
keep  them  informed  and  will  stimulate  a  mutual  interest  in  the 
business. 

The  ordinary  hints  are  given  numbers  from  i  to  lOo;  the 
special  advertising  hints  are  of  less  permanent  importance  and 
are  numbered  from  lOO  to  200,  while  a  third  series,  giving 
prices  and  data  in  regard  to  current-consuming  devices,  has 
just  been  started  and  is  to  be  numbered  from  200  to  300.  Of 
course  all  the  numbers  are  not  as  yet  in  use.  This  division  is  for 
the  purpose  of  making  it  easier  to  find  hints  on  special  subjects. 
Whenever  a  hint  is  changed  the  new  leaf  gives  specific  directions 
as  to  which  of  the  old  leaves  are  to  be  destroyed. 

We  have  found  that  outsiders  and  those  members  of  the 
company  who  do  not  use  the  Handbook  regularly  get  com- 
paratively little  advantage  from  it.  Such  people  often  treat  the 
new  hints  something  as  they  would  circulars,  and  put  them  in  the 
book  haphazard  and  do  not  destroy  the  old  hints.  The  men  in  my 
department  who  keep  their  books  up  and  are  familiar  with  them 
find  them  very  valuable  indeed. 

In  addition,  as  many  of  our  forms  as  possible  are  made  of 
the  same  size  as  the  Handbook  leaves.  For  instance,  when  a 
customer  signs  an  application,  the  agent  may  not  know  at  the 
moment  whether  our  lines  are  strong  enough  to  carry  his  load 
or  whether  we  can  get  the  necessary  pole  rights  to  reach  him. 

We  have  a  form  explaining  to  the  customer  in  a  nice  way 
that  his  signature  to  an  application  does  not  cover  any  guarantee 
on  our  part  that  we  can  reach  him  at  any  particular  time.  These 
forms  are  kept  in  the  Handbook  so  that  they  can  be  easily  torn 
out  and  handed  to  a  customer  when  he  signs  an  application,  if  it 
seems  desirable. 

Sdhie  agents  who  deal  frequently  with  customers  carry  their 
Handbook  with  them  all  the  time  and  keep  very  familiar  with 
its  contents,  and  these  get  the  most  advantage  from  it;  others 
keep  it  in  their  desks  and  freshen  their  memory  occasionally, 
using  it  more  as  a  book  of  reference.  Each  agent,  however,  is 
held  responsible  for  knowing  all  the  hints  and  for  following  out 
their  directions. 

Last  fall,  Mr.  L.  D.  Gibbs  came  on  my  staflF  to  be  solicitor 
and  to  do  special  work  among  the  newspapers.    He  had  never 
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had  any  electrical  experience,  and  I  have  thought  that  his 
experience  and  his  opinions  of  the  Handbook  would  be  most 
valuable  to  you,  so  I  have  asked  him  to  prepare  a  five-minute 
paper,  which  the  secretary  will  read,  as  Mr.  Gibbs,  unfortunately, 
could  not  come  on. 

I  want  now  to  make  a  brief  announcement  of  a  change  of 
plans  in  connection  with  the  prize  contest  for  the  best  Agents' 
Handbook.  Mr.  Grouse,  of  the  Go-operative  Electrical  Develop- 
ment Association,  wrote  to  all  of  those  who  had  manifested  an 
interest  in  the  proposed  contest  last  April  to  find  out  how  they 
felt  about  an  extension  of  time  in  which  to  submit  the  competing 
books.  By  general  agreement  the  time  was  set  for  October  i, 
next,  and  all  of  the  competitors  must  have  their  work  tiuned  in 
by  that  time. 

I  am  sure  you  all  appreciate  the  value  of  this  contest  to  the 
central  station  because  of  the  stimulating  of  interest  everywhere 
and  a  fixing  of  the  minds  of  a  great  many  agents  upon  the 
details  of  their  own  handbooks  through  a  desire  to  think  up 
some  way  by  which  thty  could  get  into  this  contest. 

I  hold  in  my  hands  a  New  York  draft  for  $2,600,  which 
represents  the  total  amount  to  be  awarded  in  prizes  to  the  suc- 
cessful competitors  in  this  handbook  contest.  The  money  will 
be  placed  in  a  bank  where  it  will  draw  interest  until  the  time  the 
awards  are  made  in  October,  so  that  the  winners  will  not  only 
get  their  prize  money,  but  the  interest  on  it  as  well. 

R.  S.  Hale 

PRAGTIGAL  EXPERIENGE  WITH  A  HANDBOOK 
I  have  been  asked  by  Mr.  R.  S.  Hale,  our  general  agent,  to 
sketch  my  experience  in  the  use  and  value  of  the  Solicitors* 
Handbook.  / 

•►Upon  joining  the  staff  of  the  Boston  Edison  Gompan}k  a  year 
ago  in  the  capacity  of  a  publicity  or  press  agent  as  well  as  a 
solicitor,  my  knowledge  of  the  use  of  electricity  or  its  sale  was 
only  that  of  the  average  college  man  with  a  general  newspaper 
experience.  The  kilowatt  had  a  familiar  sound  when  rolled  in 
an  electrician's  mouth,  but  that  was  all  The  first  thing  was  to 
learn  to  talk  business  and  talk  it  plainly. 

One  of  the  company's  complete  handbooks  was  furnished 
me.     In  the  first  reading  I  hit  only  the  high  places.     At  the 
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second  reading  I  marked  the  words  and  sentences  I  did  not 
know  the  meaning  of,  and  upon  reading  again  made  a  list  of 
the  remaining  unintelligible  points.  I  went  over  this  list  with 
others  in  the  general  agent's  department  and  again  read  the 
book. 

Reading  imaginary  meters,  estimating  demands,  or  studying 
Wright  demand  indicator  readings  and  figuring  possible  bills 
came  next — always  supplemented  by  the  Handbook. 

Then  came  days  in  company  with  the  suburban  agents, . 
watching  and  listening  to  how  they  do  it.  Much  was  gained  by 
thus  getting  practical  demonstrations  of  the  "How"  and  "Why." 
The  agents*  dexterity  and  the  nimbleness  with  which  they 
jumped  around  among  kilowatt-hours,  horse-powers,  reaching 
conclusions  by.  deduction  and  induction,  made  me  dizzy.  But 
questions  and  the  handy  Handbook  cleared  the  way  to  imder- 
standing,  so  that  practical  experience  did  not  -come  hard. 

Our  Handbook  has  impressed  me  from  the  first  as  remark- 
ably concise  and  clear.  It  is  compressed  experience  and  is  written 
with  a  view  to  understanding.  If  studied  daily  it  beats  the  Bible 
as  a  guide  to — some  kinds  of — light,  heat  and  power. 

L.  D.  Gibbs 

Chajrman  Freeman  :  There  are  certain  features  in  this 
handbook  that  must  be  apparent  to  all  of  us.  One  is  that  such 
a  book  should  be  invaluable  to  all  large  companies,  and  the  second 
is  that  the  incentive  to  the  preparation  of  such  a  handbook  is  what 
is  needed  in  every  company.  I  am  sure  nothing  could  be  more 
valuable  to  any  commercial  man  than  to  go  to  work  and  prepare 
such  a  handbook,  from  the  fact  that  he  would  be  collecting  infor- 
mation of  which  otherwise  he  would  probably  have  no  knowledge, 
and  would  be  forced  to  equip  himself  as  a  commercial  man  in 
working  on  such  a  handbook  in  a  manner  that  could  not  be 
brought  about  in  any  other  way.  I  think  the  inducements  are 
such  as  to  attract  many  of  our  members  to  enter  the  competition, 
and  I  am  sure  the  handbook  finally  selected  will  be  a  credit  to 
this  association  and  a  great  benefit  to  its  membership. 

The  following  papers  were  then  read :  Sizing  Up  the  Terri- 
tory— Preparing  the  Lists  of  Prospective  Customers,  Mr.  George 
Williams,  Cincinnati,  Ohio  (read  by  Mr.  W.  H.  Gardiner,  New 
York)  ;  Qualifications  of  Solicitors  for  Different  Classes  of  Busi- 
ness, Mr.  Frank  W.  Frueauflf,  Denver,  Colo. 
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SIZING     UP     THE     TERRITORY— PREPARING     THE 
LISTS    OF    PROSPECTIVE   CUSTOMERS 

(i)  The  solicitor's  district  is  ordinarily  found  to  contain  a 
variety  of  prospects  that  call  into  use  nearly  all  standard  elec- 
trical appliances  and  types  of  lighting.  If  the  population  of  the 
territory  is  exclusively  resident  and  numbers  over  10,000,  this 
■district  will  be  of  a  high  character  of  dwellings  and  will  offer 
many  possibilities  for  power  and  electrical  appliances  that  would 
'  tiot  find  so  ready  a  sale  in  districts  composed  of  poorer  dwellings. 
The  latter  district  will  contain  a  greater  variety  of  possibilities 
because  of  the  intermingling  of  stores,  saloons  and  factories. 
While  some  districts  will  unavoidably  produce  greater  revenue 
than  others,  any  district  can  be  cultivated  at  a  profit  regardless 
of  the  character  of  its  population,  class  of  dwellings,  or  nature 
of  the  commerce. 

(2)  The  necessity  of  knowing  who  and  what  it  is  desired 
to  sell,  in  advance  of  the  attempt,  is  quite  apparent  in  the  sale  of 
anything  and  especially  true  in  the  sale  of  current  The  process 
alone  of  compiling  the  list  of  prospective  customers  will  warrant 
the  work  entailed.  The  actual  number  of  possibilities  for  various 
appliances  and  forms  of  lighting  far  exceeds  the  number  usually 
closed,  and  we  are  all  inclined  to  underestimate  this  or  tlie 
increasing  number  caused  by  growth  of  population  and  growth 
of  possibilities  through  education,  so  that  a  frequent  analysis 
of  the  possibilities  is  advantageous,  if  only  used  to  decide  the 
plan  of  campaign  or  the  provision  for  supply. 

In  an  undeveloped  district  a  hit-or-miss  method  may  result 
in  success,  but  with  the  progress  of  a  campaign  the  importance 
grows  for  listing  the  possibilities  systematically.  As  no  example 
exists  of  completely  developed  sales,  the  proportion  of  sale  to 
possibilities  can  not  be  precisely  estimated,  but  there  is  sufficient 
proof  that  geographical  location  or  size  of  city  does  not  prevent 
•development  of  sales.  Likewise  in  the  solicitor's  district  wherever 
light  and  power  are  already  applied  by  less  convenient  agencies, 
or  new  uses  created,  it  is  simply  a  matter  of  locating  the  prospect 
and  conveying  the  information  of  the  merits  of  the  electrical 
method. 

The  rapid  improvement  in  electrical  appliances  has  made 
electric  current  an  easy  commodity  to  sell  and  has  multiplied 
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the  prospects  for  sale.  The  retailer  now  has  ample  precedent 
regarding  the  merits  of  electrical  advertising,  and  the  resident 
demands  an  ilhmiination  for  comfort  rather  than  bare  necessity 
for  safety. 

A  few  years  ago  the  name  and  address  of  house  occupants 
might  suffice  for  a  list  of  prospects;  now  a  list  of  a  score  of 
items  can  be  recorded  to  one  household  and  all  worked  on  to 
advantage,  because  electricity  has  been  applied  with  efficiency  at 
a  more  rapid  rate  than  the  central  station  has  educated  its  public 

We  are  apt  also  to  underestimate  the  purchasing  ability  of 
the  prospect  It  should  be  remembered  that  in  the  majority  of 
instances  the  same  amount  of  money,  or  greater,  is  already  being 
expended  by  the  prospect  for  the  same  object  with  nearly  every 
difference  in  favor  of  electricity. 

If  every  customer  possessed  the  knowledge  of  the  merits 
and  possibilities  of  the  accomplishments  by  electrical  application, 
there  would  be  little  need  of  solicitation  or  advertising,  hence  the 
importance  of  classifying  the  possibilities  and  promoting  the 
intelligence  in  the  most  economical  manner. 

For  canvassing  a  district,  the  form  of  a  directory  listed  in  the 
order  of  streets  and  house  numbers,  allowing  for  indication  of 
equipment  or  possibilities  of  sale,  is  perhaps  the  most  convenient. 
This  book  is  especially  valuable  to  acquaint  the  solicitor  with 
the  name  and  equipment,  avoids  uselessly  questioning  the  pros- 
pect, and  forearms  him  with  useful  information  before  interview. 
The  book  may  be  maintained  by  checking  with  office  records, 
observance  of  changes  of  residence,  and  routine  canvass. 

A  card  index  ot  tabulated  list  of  prospects,  classified  by  the 
nature  of  the  business  or  class  of  articles  for  which  they  are 
desirable  prospects,  is  a  simple  record  for  mailing  lists  or  for 
solicitation  by  special  talent. 

Oeorge  WINiams 


QUALIFICATIONS  OF  SOLICITORS  FOR  DIFFERENT 
CLASSES  OF  BUSINESS 

In  nearly  all  of  the  active  lines  of  mercantile  work  men  arc 
being  trained  to  follow  some  branch  of  the  work,  the  idea  being 
to  have  them  specialists  in  some  particular  feature. 

The  solicitors  or  representatives  employed  by  electric  light 
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and  power  companies  should  develop  into  specialists  as  the 
importance  of  their  particular  work  and  the  distinction  between 
different  classes  of  business  become  more  apparent.    « 

In  many  companies  now  actively  pursuing  a  new-business 
campaign  the  idea  of  selecting  men  specially  trained  or  developed 
for  a  given  branch  of  business  has  become  necessary.  A  con- 
sumer prefers  to  feel  he  is  being  approached  by  some  one  who 
is  specially  fitted  to  advise  him  on  the  proposition  he  is  con- 
sidering. 

Electric  Power — ^A  representative  of  a  company  soliciting 
electric  power  is  best  fitted  for  this  work  if  he  has  a  technical 
knowledge  of  steam  and  electrical  eng^eering.  Many  of  the 
best  prospects  for  the  electric  company  lie  in  closing  down 
isolated  plants,  and  the  representative  in  his  work  must  be  able 
to  make  an  intelligent  investigation  of  the  plant  in  order  to 
determine  any  possible  saving  to  the  owner  in  connecting  with 
the  central  station.  He  must  be  able  to  figure  the  amount  of 
coal  used  under  present  conditions  and  the  saving  if  the  lighting 
load  is  taken  off ;  also  to  know  the  difference  in  labor  cost  under 
both  methods. 

Representatives  in  soliciting  power  business,  whether  in 
large  or  small  quantities,  should  have  a  very  intimate  knowledge 
of  machinery,  and  should  be  able  to  analyze  local  conditions  to 
determine  the  probable  load-factor  and  to  determine  closely  the 
cost  of  past  operation  and  saving  through  a  change  to  the  central 
station.  The  solicitor  understanding  only  the  selling  end  of  the 
business  can  make  little  headway  in  securing  power  contracts. 

Sign  and  Display  Work — The 'representative  best  fitted  for 
this  class  of  work  is  the  one  who  can  set  forth  intelligently  the 
value  of  electric  advertising  and  publicity.  He  must  be  able  to 
present  his  proposition  as  one  of  increasing  the  revenue  of  the 
merchant  by  an  advertising  expenditure.  His  ideas  must  be 
along  those  of  the  latest  advertising  methods — ^always  keeping  in 
mind  that  a  display  made  for  one  merchant  in  a  given  line  of 
business  is  impossible  for  another,  and  therefore  he  must  be  both 
original  and  versatile.  He  should  possess  the  optimism  and 
entfiusiasm  of  the  usual  solicitor  for  advertising. 

He  should  know  how  to  figure  the  cost  of  building  a  sign; 
its  cost  of  erection  and  painting.  He  should  keep  closely  in  touch 
with  current  literature  or  work  being  done  in  other  cities,  in 
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order  that  he  may  be  able  to  present  new  methods  of  display.  A 
great  deal  of  business  can  be  secured  from  merchants  in  the  same 
line  of  business  if  a  variety  of  suggestions  can  be  given. 

The  representative  should  make  a  study  of  the  relative  value 
of  various  classes  of  advertising,  and  be  able  to  show  the  con- 
stuner  that  the  cost  per  opportunity  for  electric  advertising  is 
much  less  than  any  other  known  method. 

Window  Lighting — Many  of  the  qualifications  for  sign  and 
display  lighting  work  apply  here;  but,  in  addition  to  those,  the 
representative  should  make  a  study  of  the  best  classes  of  window 
dressing  and  have  a  good  knowledge  of  decorative  lighting  and 
illuminating  eng^eering.  The  solicitor  should  study  the  cata- 
logues of  all  the  supply  houses  and  fixture  houses,  keeping  in 
mind  any  new  methods  of  reflecting  or  diffusing  light.  Variety 
in  methods  of  window*  lighting  is  as  desirable  as  it  is  in  sign 
and  display  lighting.  Many  windows  where  a  great  deal  of 
lighting  is  found  appear  badly  lighted  simply  through  a  poor 
arrangement.  The  representative  should  study  particularly  along 
these  lines. 

Interior  Lighting — A  solicitor  working  on  interior  lighting 
is  best  qualified  if  he  has  a  complete  knowledge  of  illuminating 
engineering,  thus  knowing  how  to  secure  the  best  effects  with  the 
least  outlay  to  the  consumer.  A  solicitor  without  this  training 
can  accomplish  little  permanent  result 

The  solicitor  should  be  thoroughly  posted  on  the  rates 
charged  by  his  company  for  service  under  various  conditions. 
There  are  many  desirable  opportunities  for  interior  lighting  that 
can  be  taken  on  by  a  change  in  the  rate  where  the  load-factor  is 
improved. 

He  should  have  a  very  positive  idea  of  the  value  of  elec- 
tricity as  compared  with  any  of  the  other  illuminants.  The 
activity  of  competing  gas  companies  can  only  be  overcome  by  an 
intimate  knowledge  of  the  various  ways  in  which  electricity  can  be 
applied  more  satisfactorily.  He  should  make  a  study  of  all  the 
new  forms  of  lighting  as  they  come  out,  and  aim  to  interest  his 
prospects  in  anything  novel,  thus  gradually  increasing  the  stand- 
ard of  illumination. 

New  Buildings — ^The  solicitor  working  among  builders  and 
architects  must  be  fully  alive  to  all  the  latest  forms  and  devices 
for  properly  wiring  and  equipping  a  building,  keeping  in  close 
touch  with  new  classes  of  fixtures,  switches,  lamps,  and  so  forth. 
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He  should  have  a  general  knowledge  of  building,  so  that  he 
can  advise  as  to  when  and  how  work  should  be  done.  Many 
builders  have  in  the  past  let  the  wiring  contract  and  paid  no 
further  attention  to  it,  and  have  later  been  seriously  incon- 
venienced in  having  to  re-arrange  their  wiring  to  get  best  effects. 

Work  of  Service  Supervisors — ^The  most  versatile  of  the 
solicitors  should  be  the  man  who  works  among  present  users.  He 
should  thoroughly  understand  the  reason  for,  and  method  of 
overcoming,  any  kind  of  local  trouble.  He  should  be  posted 
on  all  known  devices  applicable  to  his  prospects.  He  should  be 
able  to  present  the  advantages  and  conveniences  of  all  the  novel- 
ties that  are  put  on  the  market  from  time  to  time,  each  of  them 
having  some  value  to  the  central  station  in  increasing  its  returns 
from  present  users. 

JVomefi  Solicitors — ^The  sphere  of  the  woman  solicitor  with 
the  electric  light  and  power  company  seems  limited.  Her 
greatest  value  would  be  in  advocating  the  installation  of  special 
appliances  in  the  home.  There  are,  however,  exceptions  to  the 
usual  rule,  but  in  most  cases  the  woman  solicitor  is  of  little  value 
to  the  company  except  on  special  work.  The  difficulty  seems  to 
be  the  belief  of  the  consumer  that  a  woman  solicitor  is  not 
qualified  to  present  her  proposition  intelligently. 

Applicable  to  All — Every  special  representative  or  solicitor 
working  on  different  classes  of  business  must  first  of  all  be 
possessed  of  tact,  a  too  direct  presentation  of  the  proposition  often 
resulting  in  no  business.  Perseverance  is  always  essential.  Little 
or  no  business  can  be  closed  on  first  effort.  Resourcefulness  is 
also  necessary.  If  the  presentation  of  the  argument  in  one  way 
fails,  try  another.  A  good  appearance  is  desirable.  Your  pros- 
pect must  be  pleased  with  your  address  or  you  will  find  it  hard 
to  hold  his  attention.  Lastly,  know  your  business.  Do  not  make 
a  statement  unless  you  are  prepared  to  prove  it,  and  talk  in  a 
way  th?it  will  inspire  confidence. 

Frank  W,  Fnieaiiff 


The  meeting  then  adjourned  until  two  o'clock. 


SECOND  SESSION 


Chairman  Freeman  called  the  meeting  to  order  at  a  quarter 
after  two  o'clock  in  the  afternoon,  and  the  first  order  of  business 
was  the  reading  of  the  following  paper: 

How  to  Measure  Results  and  Pay  Solicitors.  Mr.  Leon  H. 
Scherck,  New  York  city.  Before  reading  his  paper,  Mr.  Scherck 
said: 

I  suggest  to  the  executive  committee  that  in  the  future  no 
papers  be  read  at  the  convention.  We  take  up  too  much  time 
in  reading  the  papers,  and  there  is  not  sufficient  time  for  discus- 
sion. I  think  we  should  get  better  results  if  the  executive  com- 
mittee would  send  out  these  papers  three  or  four  weeks  before  the 
-convention.  Then  we  could  study  them  and  be  prepared  to  dis- 
cuss them  at  the  meeting. 


HOW  TO  MEASURE  RESULTS  AND  PAY 
SOLICITORS 

How  to  Measure  Results — ^"Nothing  succeeds  like  success,^' 
and  the  success  of  any  business  venture  should  be  measured  by 
the  net  returns  on  the  amount  of  money  invested  in  the  under- 
taking. Do  not  understand  net  results — referring  to  those  of  an 
-electric-lighting  property — ^to  mean  gross  earnings  less  operating 
expenses,  for  here  lies  a  pitfall  for  the  unwary.  Net  returns 
should  mean  net  returns,  and  to  arrive  at  them  we  must  deduct 
from  the  gross  earnings  of  an  electric-lighting  company  not  only 
•operating  expenses  and  such  fixed  charges  as  bond  interest,  taxes, 
and  so  forth,  but  also  a  fair — and  a  very  fair — amoimt  for 
depreciation.  Here  is  a  g^eat,  big  item,  gentlemen,  and  one  that 
many  managers  of  central  stations  see  fit  to  overlook ;  especially 
is  this  triie  of  properties  operated  by  municipalities.  But  while 
you  might  overlook  this  very  important  item,  there  is  no  escape 
from  it,  and  the  day  of  reckoning  is  bound  to  come  when 
machinery  wears  out  or  becomes  obsolete. 

Your  operating  expenses  should  be  such  as  to  insure  the 
property  being  kept  in  first-class  condition,  and  in  addition  to 
this  a  certain  sum  should  be  set  aside  to  provide  for  depreciation. 
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What  is  left  at  the  end  of  the  year,  after  deducting  from  gross 
earnings,  operating  expenses  plus  bond  interest,  interest  on 
current  liabilities,  taxes,  and  a  certain  amount  for  depreciation 
as  well  as  a  fair  rate  of  interest  on  the  real  amount  of  money 
which  has  been  put  into  the  stock,  represents  to  me  the  net  results 
and  the  measure  of  success  for  the  year  under  consideration. 

It  is  easy  enough  in  any  growing  community  to  increase  the 
gross  earnings  of  your  property,  but  it  is  not  so  easy  to  produce 
results  commensurate  with  the  investment.  Capitalists  are 
entitled  to  a  certain  fair  profit  for  putting  their  money  into  an 
electric-light  plant,  and  after  all  items  of  expense  are  considered 
and  a  fair  interest  allowed  on  all  real  money  invested,  there 
should  be  an  additional  amount  left  which  we  call  profit  Profit 
arrived  at  in  this  way  is  the  measure  of  your  work. 

Now,  it  is  logical  to  pay  the  people  who  bring  in  new  busi- 
ness in  such  a  manner  as  to  encourage  only  profitable  business 
and  discourage  the  opposite  kind. 

How  to  Pay  Solicitors — I  believe  that  solicitors  for  electric- 
lighting  and  power  companies  should  be  paid  a  fair  salary,  suffi- 
cient at  least  to  cover  living  expenses,  and  in  addition  to  this  a» 
commission  to  be  based  upon  the  net  returns  of  the  business  that 
they  have  brought  in ;  but  I  would  allow  a  commission  only  on 
new  business  that  remained  on  the  company's  books  for  a  certain 
length  of  time,  say  at  least  six  months,  and  would  base  this 
commission  upon  two  things:  First,  the  revenue  for  the  new 
business  for  six  months  (referring  to  the  new  business  brought 
in  by  the  solicitor)  in  excess  of  a  certain  amount;  second,  the 
revenue  for  this  new  business  for  six  months  in  excess  of  a 
certain  amount  per  kilowatt  demand.  The  commission  thus 
determined  should  be  allowed  but  once,  and  only  to  those  solicit- 
ors who  are  with  the  company  at  the  time  the  commission  is 
compiled.  Just  what  the  percentage  commission  should  be  and 
what  the  fixed  amount  in  excess  of  which  the  commission  should 
be  allowed,  will  have  to  be  worked  out  by  each  company,  and 
even  varied  for  different  districts  of  the  same  city,  as  of  course 
a  larger  percentage  commission  and  a  less  fixed  amount  should  be 
allowed  in  those  districts  in  which  business  is  hard  to  secure. 

I  believe,  too,  that  the  amount  of  commission  to  be  allowed 
should  be  limited  so  as  not  in  any  case  to  exceed  the  salary  of  the 
solicitor,  in  order  to  protect  the  company  against  excess  pay- 
ment to  solicitors  due  to  any  unusually  large  business  which,. 
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while  credited  to  the  solicitor,  might  not  in  reality  be  due  to  his 
eflforts.  In  addition  to  the  commission  on  new  business  I  would 
recommend  that  at  the  end  of  every  six  months  or  year  a  certain 
bonus  be  allowed  the  solicitor  on  all  old  business  retained  on 
the  company's  books  through  his  individual  efforts.  This  in 
order  that  time  spent  in  holding  old  business — perhaps  more 
important  than  securing  new — should  not  go  unrewarded. 

Most  central-station  managers  who  allow  a  commission  to 
solicitors  base  this  commission  upon  the  connected  load,  and  by 
those  with  whom  I  have  spoken  on  this  subject  the  claim  is  made 
that  while  they  acknowledge  this  method  of  pajrment  is  not 
equitable  yet  they  have  adopted  it- on  account  of  its  simplicity. 
I  claim  that  this  method  of  pajrment  to  solicitors  is  entirely  wrong 
from  its  very  nature,  as  you  encourage  what  in  reality  amounts 
to  false  returns.  You  are  not  or  should  not  be  looking  for  a  big 
connected  load ;  what  you  want  is  a  paying  load,  and  it  seems  to 
me,  therefore,  sensible  to  pay  on  an  equitable  though  somewhat 
complicated  basis  rather  than  on  an  inequitable  though  simple 
plan. 

The  method  that  I  advocate,  though  not  as  simple  as  the 
one  in  general  use,  can  be  worked  out  so  as  to  be  practicable  and 
is  somewhat  as  follows :  On  January  i  we  will  consider  the  new 
business  brought  in  by  the  solicitor  for  the  months  of  June,  July 
and  August ;  on  April  i  we  will  consider  the  new  business  brought 
in  by  the  solicitor  for  September,  October  and  November; 
on  July  I,  the  new  business  for  December,  January  and  February, 
and  on  October  i,  the  new  business  for  March,  April  and  May. 
The  solicitors  would  then  be  paid  a  commission  every  three 
months,  this  commission  based  upon  the  two  items  that  I  have 
mentioned  above.  Those  solicitors  not  with  the  company  at  the 
time  of  compilation  would  not  be  entitled  to  any  commission,  and 
new  business  not  on  the  books  at  the  time  of  compilation  would 
not  be  considered,  for  the  chances  are  that  the  business  that  is 
on  your  lines  for  less  than  six  months,  everything  considered, 
has  not  allowed  the  company  much  profit ;  though  perhaps  there 
are  exceptions  to  this  rule;  for  instance,  business  dependent 
entirely  upon  the  seasons,  such  as  fans,  and  such  business  could 
be  considered  separately. 

Perhaps  the  method  suggested  above  will  seem  to  many 
as  entirely  too  complicated  a  proposition,  but  all  of  us  know  that 
there  is  no  very  easy  way  of  doing  things  well,  and  I  think  it  is 
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dieaper  to  hire  a  clerk  or  use  up  part  of  a  clerk's  time  to  do  the 
necessary  clerical  work,  if  by  doing  so  we  put  into  practice  a  plan 
whereby  we  encourage  only  profitable  business. 

Leon  H.  Sdierck 


Mr.  J.  D.  Kenyon,  vice-president  of  the  Sheldon  School, 
Chicago,  then  read  the  following  paper  on  Education  of  the  Sales- 
man: 

EDUCATION  OF  THE  SALESMAN 

It  is  almost  past  the  power  of  the  imagination  to  realize  what 
wonderful  advancement  has  been  made  in  the  commercial  world 
during  the  last  two  centuries,  and  particularly  the  last.  It  is 
almost  beyond  belief  as  we  look  aroimd  us  and  see  the  vast 
business  enterprises,  beautiful  buildings  towering  into  the  skies, 
swiftly-moving  trains  and  ships,  the  vast  volume  of  business 
that  is  transacted  daily,  the  comforts,  conveniences  and  luxuries 
of  civilization — I  say  it  is  almost  impossible  to  realize  that 
about  400  years  ago  this  vast  country  was  peopled  only  by 
savages  whose  sole  knowledge  of  electricity  was  the  lightning 
flashes  in  the  heavens.  If  even  Lincoln  could  come  to  life  to-day 
he  would  imdoubtedly  be  speechless  with  surprise  at  the  wonder- 
ful things  that  he  would  see  ever3rwhere,  and  certainly  would 
be  could  he  visit  the  beautiful  display  at  this  convention.  It  is 
almost  beyond  imagination  to  realize  that  it  is  only  about  100 
years  since  Franklin's  kite  was  sent  up  into  the  clouds  and  down 
the  slender  cord  attached  to  that  kite  came  the  first  shock  of 
harnessed  electricity,  which  now  is  being  chained  to  and  moving 
the  wheels  of  commerce,  sending  messages  over  the  land  and 
under  the  sea,  lighting  our  homes  for  us  and  in  thousands  of 
ways  doing  service  for  mankind,  even  prolonging  life  itself 
when  disease  strikes  at  our  vitals. 

Can  we  realize,  as  we  look  around  us,  that  it  was  only  about 
30  years  ago  that  the  first  practical  application  of  electricity  was 
made  when  Brush's  light  was  first  put  into  use?  There  is  forced 
upon  our  consciousness  the  question,  "How  is  it  possible  that  such 
wonderful  things  have  been  accomplished?"  And  the  answer 
must  be  that  Science  has  lighted  the  way  with  the  lamp  of 
knowledge.  Science  is  but  organized  knowledge,  and  as  men  dis- 
covered laws  and  principles  and  tested  them,  understood  their 
relations  to  each  other.  Science  was  bom.     And  so  from  the 
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time  Franklin's  kite  went  soaring  into  the  clouds  to  the  present 
time  the  minds  of  many  of  the  ablest  men  have  been  centred 
upon  the  discovery  of  the  natural  laws  of  electricity  and  the 
application  of  these  laws  to  the  needs  of  mankind.  As  we  look 
around  us,  it  seems  as  if  man  must  have  arrived  at  almost  a  state 
of  perfection;  and  yet  we  know  that  is  far  from  true.  We  are 
yet  at  the  very  beginning  of  our  knowledge  of  this  science,  but 
the  fact  does  remain  that  it  is  true  of  electricity  and  its  applica- 
tion as  it  is  true  in  commercial  propositions  of  all  kinds,  that  the 
advancement  in  the  production  of  appliances  for  its  use  is  far  in 
advance  of  the  methods  of  selling  them.  In  other  words,  the 
production  end  of  business  generally  is  more  nearly  perfected 
than  the  selling  end. 

One  of  the  greatest  problems,  if  not  the  greatest  problem, 
confronting  you  gentlemen  to-day,  is  the  perfection  of  the  selling 
organization,  because  in  this  day  of  strenuous  competition  you 
can  not  sit  down  and  wait  until  the  public  hands  you  orders  on 
a  silver  platter.  You  must  go  out  in  the  highways  and  byways 
and  seek  the  business.  Where  would  you  gentlemen  be  in  the- 
production  end  of  this  great  branch  of  business  were  it  not  for 
the  science  of  electricity,  the  knowledge  that  many  men  who 
have  devoted  their  thought  and  energy  to  the  discovery  of  thosp 
natural  laws  organized  in  such  shape  that  it  could  be  mastered 
and  understood?  Where  would  you  be,  in  other  words,  but  for 
your  electrical  engineers?  And,  I  say,  where  are  you  going  to 
be  if  you  do  not  have  engineers  of  salesmanship — if  you  allow  the 
expression  ? 

It  is  becoming  more  apparent  every  day  that  there  is  a  sci- 
ence underlying  salesmanship,  and  that  there  is  a  necessity  for 
men  engaged  in  that  line  of  business  to  master  this  science  so  that 
their  knowledge  may  be  increased  and  their  skill  become  greater 
every  day  through  the  understanding  of  and  operating  in  har- 
mony with  the  natural  laws  governing  the  sale  of  goods.  There 
is  a  cry  constantly  going  up  for  men  of  ability  in  this  direction — 
men  who  have  the  power  of  persuasion,  men  who  not  only  know 
how  to  get  business,  but  to  build  business.  Every  concern  has 
an  opening  for  a  man  who  is  really  a  salesman,  but  the  supply  is 
very  limited.  The  man  who  is  skilful  is  already  employed,  and  he 
is  too  much  interested  in  his  work,  as  a  rule,  to  be  looking  for 
other  positions.  Managers  can  not  sit  and  wait  for  good  men  to 
show  up ;  they  must  take  the  best  they  can  get  and  see  that  they 
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are  trained — trained  scientifically.  The  electrical  engineer  knows 
all  about  the  different  parts  of  machinery  that  is  used  in  connec- 
tion with  electricity.  He  knows  how  such  machinery  is  put 
together ;  how  it  operates ;  how  to  connect  the  wires ;  how  to  turn 
on  the  power;  how  to  generate  that  power.  So  the  salesman 
must  become  familiar  with  all  the  elements  that  enter  into  the 
power  of  persuasion.  He  must  understand  them  logically,  he 
must  understand  what  the  power  is,  what  generates  the  power, 
how  much  of  the  power  to  turn  on  and  when  to  turn  it  off.  It  will 
be  my  pleasure  to  outline  for  you  a  few  ideas  that  experience  has 
taught  to  be  the  most  practical  and  profitable  line  of  study  and 
research  yet  discovered  for  the  development  of  ability  to  get 
business  and  build  business.  In  the  brief  time  allotted  me  it  will 
be  impossible  to  go  into  this  subject  at  any  length,  and  so  I  will 
only  be  able  to  touch  the  high  places,  as  it  were. 

The  salesman  must  first  understand  himself  as  far  as  possi- 
ble; know  what  his  powers  are,  how  to  train  the  undeveloped 
powers  and  how  to  apply  them.  Self-knowledge  is,  and  will 
always  be,  the  most  important  element  entering  into  salesmanship. 
Next,  the  salesman  must  understand  people — ^human  nature.  He 
is  not  dealing  simply  with  mechanical  details ;  he  is  not  dealing 
with  inanimate  objects  wholly,  but  he  is  dealing  particularly  with 
human  njinds,  and  his  mission  is  to  convince  or  persuade  the 
minds  of  others  to  agree  with  him.  And  third,  he  must  have  a 
knowledge  of  his  goods.  The  more  thorough  that  knowledge, 
the  better,  and  yet  it  is  true  that  a  man  may  be  thoroughly  posted 
on  all  the  technical  details  of  the  goods  which  he  is  handling, 
and  yet  be  so  unable  to  explain  these  to  others  that  he  will  be  a 
failure  as  a  salesman.  So  let  us  for  the  moment  go  back  to  the 
first  proposition,  the  salesman  himself,  and  see  what  is  the  source 
of  his  power. 

We  find  at  the  start  that  his  ability  to  inspire  confidence  is 
one  of  the  most  important  elements  entering  into  the  question. 
Upon  analysis  it  is  found  that  the  ability  of  the  salesman  ta 
inspire  confidence  rests  primarily  on  his  personality;  that  per- 
sonality is  the  result  of  the  visible  expression  of  character  and 
health.  By  character  I  do  not  mean  simply  being  good.  There 
are  lots  of  good  men,  men  who  are  too  good  to  do  much  evil, 
but  who  have  only  a  wishbone  instead  of  a  backbone — they  lack 
force.    Character  means  something  more  than  being  good.    It  is 


the  result  of  the  development  of  the  positive  qualities  and  facul- 
ties of  the  mind.    Let  us  see  the  result  of  these  positives. 

In  electricity  you  are  familiar  with  the  terms  of  positives 
and  negatives,  and  there  are  positives  and  negatives  nmning  all 
through  the  physical,  mental  and  moral  man.  We  all  know  that 
the  successful  man  must  be  a  thinking  man.  In  order  to  be  a 
thinking  man  he  must  possess  the  positive  faculties  of  perception, 
of  memory,  of  reason  and  judgment,  of  imagination,  of  concen- 
tration, of  will-power.  The  negatives  of  these  faculties  are 
obtuseness,  forgetfulness,  unreasonableness,  injudiciousness,  dull- 
ness, inattention  and  indecision.  We  can  train  any  muscle  by 
physical  exercise,  and  it  is  equally  true  that  we  can  train  any 
faculty  of  the  mind  by  mental  exercise.  If  we  want  to  get  rid  of 
the  physical  negative  of  weakness  we  do  so  through  exercise, 
building  strength.  If  we  want  to  get  rid  of  the  mental  negative 
of  dullness,  forgetfulness,  indecision,  inattention,  and  so  forth, 
we  do  so  by  exercising  the  positive  mental  faculties. 

While  our  ordinary  business  experience  does  to  some  extent 
give  us  exercise  both  physical  and  mental,  yet  it  is  true  that 
it  is  not  sjrmmetrical  exercise ;  that  it  is  not  thorough ;  that  it  is 
but  one-sided  and  tmsystematic.  If  the  athlete  expects  to  win 
in  a  contest  he  trains  scientifically.  He  does  not  depend  upon 
his  natural  forces  and  the  development  he  would  get  in  natural 
pursuits.  So  we  in  the  business  life  must  consciously  train  the 
faculties  and  qualities  that  are  brought  into  play  so  that  we  can 
improve  natural  conditions  and  intensify  our  power.  It  is  not 
enough  for  a  man  to  cultivate  the  physical  powers  and  the  think- 
ing powers,  but  he  must  cultivate  the  feeling  powers,  such  as 
faith,  ambition,  courage,  loyalty,  love.  The  negative  of  faith  is 
doubt,  and  doubt  has  killed  more  successes  than  all  the  armies 
of  the  world  have  killed  men.  Let  a  man  doubt  himself,  his  firm, 
his  goods,  or  the  customer,  and  he  can't  help  but  show  it  in  every 
move  he  makes.  But  a  man  of  faith  is  the  man  who  convinces. 
Instead  of  apathy,  which  too  often  exists,  resulting  in  the  satis- 
fied condition  of  letting  well  enough  alone,  there  should  be  the 
ambition  to  become  an  expert — ^an  expert  among  experts. 

More  love  is  needed  in  the  business  world,  more  brotherly 
love,  more  sunshine  instead  of  the  pessimistic,  sour  atmosphere 
that  surrounds  so  many  men  endeavoring  to  sell  goods.  More 
loyalty  is  needed,  because  as  a  direct  fruit  of  it  springs  the  proper 
spirit  of  co-operation,  enthusiasm  and  love  which  begets  success. 
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Many  a  man  who  otherwise  showed  great  talent  has  gone  down  to- 
defeat  simply  because  he  did  not  appreciate  the  great  law  involved 
here,  that  loyalty  and  love  go  hand  in  hand  and  are  assets  of  the 
greatest  importance. 

So,  gentlemen,  the  scientific  salesman  of  to-day  realizes  that 
he  must  not  trust  to  natural  conditions,  or  to  the  natural  develop- 
ment that  will  come  from  ordinary  contact  with  the  world,  but  ia 
order  to  succeed  and  meet  the  strenuous  competition  of  modem 
times,  he  must  be  a  trained  man,  and  he  will  realize  that  by 
training  the  physical  man  along  the  lines  of  correct  thinking, 
exercising,  breathing,  eating,  drinking,  bathing,  relaxing  and 
recreation,  he  will  be  able  to  build  and  maintain  health,  result- 
ing in  endurance.  The  world  needs  men  who  possess  endur- 
ance to  a  marked  degree,  the  ability  to  go  into  the  game 
and  stay  there.  The  scientific  salesman  also  realizes  the  necessity 
for  training  the  intellect  or  thinking  forces  by  conscious, 
systematic  exercise,  resulting  in  more  ability.  The  scientific 
salesman  also  realizes  the  necessity  for  conscious  training 
of  the  feeling  powers,  resulting  in  reliability.  And  he  also 
realizes  the  necessity  for  training  in  the  same  way  the  will- 
power, resulting  in  action.  Give  me  a  man  who  is  train- 
ing himself  systematically  and  scientifically  along  the  lines  of 
endurance,  ability,  reliability  and  action,  and  I  will  show  you  a 
man,  all  things  considered,  who  will  outdistance  his  competitors. 
This  man  will  realize  beyond  the  training  of  these  faculties  and 
qualities — which  is  the  eductive  or  first  part  of  education — ^that 
he  must  also  fill  in  with  useful  knowledge,  which  is  the  second 
part  of  education.  Thus  this  man  will  make  a  scientific  study  of 
human  nature  his  business.  He  will  study  types,  temperaments, 
motives,  habits  of  people.  He  will  realize  that  it  is  a  great  mis- 
take to  handle  everybody  alike.  While  we  all  belong  to  certain 
types,  yet  no  two  people  are  constructed  exactly  alike.  An  ability 
to  read  his  fellow  man  correctly  is  one  of  the  greatest  assets  of 
the  business  man.  While  it  is  true  that  we  pick  up  much  knowl-  , 
edge  from  contact  with  our  fellow  man,  it  is  also  true  that 
some  of  the  greatest  scientists  in  the  world  have  spent  their 
lifetime  in  a  masterful  study  of  this  problem,  and  as  a  result 
of  their  study  have  been  able  to  give  us  information  that  will 
remove  our  knowledge  from  the  plane  of  guesswork  to  that  of 
practical  certainty.  Once  knowing  how  to  read  people  through 
the  study  of  types,  temperaments,  and  so  forth,  as  evidenced  not 


only  by  their  general  shape  of  head,  facial  expression,  but  through 
the  voice,  through  the  gesture,  through  habit  as  evidenced  by 
many  things,  we  shall  be  able  to  obtain  a  mastery  of  the  situation. 

We  now  come  to  a  very  important  part  of  the  salesman's 
knowledge,  and  that  is  the  detailed  knowledge  of  his  profession. 
A  man,  to  convey  a  correct  impression  to  another  mind,  must 
possess  a  good  knowledge  of  a  subject  himself.  We  simply  trans- 
fer mental  pictures  through  the  medium  of  speech,  of  gesture,  and 
so  on.  If  our  own  impression  is  a  poor  one,  we  can  not  transmit 
a  good  one.  A  man  with  a  poor  knowledge  of  the  selling  points  ' 
of  any  proposition  can  not  fail  to  be  a  poor  business-getter  and 
a  poor  business-builder.  He  may  make  a  spurt  here  and  there 
by  means  of  a  combination  of  circumstances,  but  he  will  not  last. 
Therefore  the  necessity  of  training  along  the  lines  of  acquiring 
all  the  knowledge  possible  in  reference  to  the  goods  sold.  In 
order  to  do  this  correctly  the  mind  of  the  salesman  must  be 
analytical.  He  must  be  able  to  analyze  his  proposition  and  put 
his  knowledge  into  selling  points  that  will  prove  effective.  But 
it  is  one  thing  to  know  these  details  and  another  thing  to  express 
them  in  a  way  that  will  convince.  He  must  in  explaining  the 
selling  points  place  them  in  the  proper  sequence  or  arrangement 
so  that  the  mind  of  the  prospective  customer  grasps  these  points 
and  is  able  to  follow  him  and  be  enthused  by  the  natural  growth 
or  development  of  the  points  brought  out. 

An  important  point  next  comes  in.  The  salesman  must  not 
only  know  the  proper  sequence  of  points,  but  he  must  study  the 
methods  of  expressing  these  points,  by  clothing  them  in  proper 
language  to  fit  the  customer,  by  the  use  of  his  voice,  by  gestures, 
attitudes,  and  so  forth.  Some  men  talk  so  fast  that  it  is  impos- 
sible for  minds  that  act  slowly  to  grasp  their  ideas.  Others 
make  the  mistake  of  talking  slowly  to  people  whose  minds  act 
quickly  and  who  lose  patience.  In  some  cases  very  simple  lan- 
guage should  be  used,  the  voice  should  be  very  low  and  smooth ; 
in  some  instances  little  need  be  said,  in  others,  much.  The  sales- 
man must  have  his  points  so  marshalled  that  he  will  be  able  to 
use  them  when  occasion  demands  as  a  general  marshalls  his 
troops  at  strategic  points.  And  finally,  a  salesman,  to  become 
scientific,  must  have  knowledge  of  at  least  some  of  the  natural 
laws  by  which  the  mind  is  governed.  For  instance,  he  must 
realize  that  in  order  to  persuade  a  customer  to  purchase  goods 
there  are  four  steps  through  which  the  mind  of  the  customer 
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must  pass  before  the  deal  is  closed.  The  first  step  is  attention.  If 
lie  does  not  get  the  mind  of  the  customer  to  concentrate  on  what 
he  is  selling  he  is  losing  time.  The  next  step  is  interest  If  the 
customer  does  not  become  interested,  there  is  nothing  doing. 
Bvit  there  is  another  step,  and  that  is  desire.  The  customer  must 
be  made  to  want  the  goods.  Still  there  is  nothing  doing  unless 
the  customer  arrives  at  a  decision  to  buy.  Even  here  the  sales- 
man can  make  a  mistake  if  he  is  not  able  to  detect  this  stage 
(which  is  the  so-called  "psychological  moment"),  and  deliber- 
ately talk  the  customer  out  of  the  sale.  It  is  true  that  just  as 
many  sales  are  lost  by  over-talking  as  by  under-talking.  The  mind 
•operates  in  obedience  to  certain  natural  laws.  There  has  been 
•during  the  last  few  years  a  wonderful  amount  of  research  in  the 
study  of  psychology,  and  many  of  these  laws  have  been  made  so 
plain  that  we  as  business  men  can  understand  them  and  work 
in  harmony  with  them  and  achieve  success.  The  student  of  sales- 
manship will  realize  that  the  law  of  non-resistance  is  of  vital 
importance ;  that  the  law  of  the  positives  is  a  vital  one ;  that  the 
law  of  confidence  is  a  vital  one ;  that  the  law  of  mutual  benefit 
is  a  vital  one;  that  there  is  more  in  business-building  than  in 
"business-getting,  and  that  he  must  be  on  the  square ;  that  it  must 
T)e  on  a  basis  that  pleases  the  customer,  because  salesmanship  is 
the  power  to  persuade  others  to  purchase  goods  on  a  basis  that 
is  not  only  profitable  to  the  institution  but  is  permanently  pleas- 
ing to  the  customer.  The  student  of  salesmanship  will  also  real^ 
ize  the  necessity  of  widening  his  general  knowledge  of  business 
principles  in  the  various  departments  of  commercial  life.  He 
will  become,  to  some  extent  at  least,  a  student  of  advertising,  of 
credits,  of  costs,  of  system.  These  are  all  points  which  must 
challenge  the  attention  of  the  seeker  of  business  success,  so  that 
Tie  can  adopt  plans  for  development  and  thereby  at  once  do  more 
to  increase  the  assets  of  the  company  than  any  other  one  thing  he 
can  do.  It  has  been  proven  that  the  individual  can  not  be  left 
to  undertake  work  of  this  kind  on  his  own  initiative.  Here  and 
there  you  will  find  a  man  who  has  enough  initiative,  but  they 
are  too  few.  It  has  been  demonstrated  that  employers  who 
realize  that  education  is  a  necessary  factor  in  their  business 
and  who  institute  methods  of  co-operation  with  their  employees 
"have  niade  it  pay  better  than  any  other  outlay  of  time  and  money. 
In  this  way  they  not  only  secure  itifinitely  greater  results  in  the 
-way  of  immediate  business,  but  secure  that  harmonious  action  so 
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essential  to  the  highest  development  of  the  business.  One  of  the 
greatest  slogans  of  to-day  is  ''co-operation."  In  harmonious^ 
action  in  education  vrill  come  the  true  and  permanent  success 
of  the  future.  The  management  must  themselves  encourage, 
financially  and  morally,  methods  of  study,  and  this  study  not 
only  benefits  the  sales  department,  but  every  department  of 
business. 

Those  in  control  of  the  business  should  also  participate  in^ 
these  studies;  classes  for  study  should  be  organized  in  which 
they  meet  with  their  men,*  thereby  getting  a  more  wholesome 
respect  for  each  other  and  a  general  inspiration  that  can  not  but 
be  uplifting.  This  is  the  greatest  way  in  the  world  to  encourage 
that  love  and  enthusiasm  for  the  work  and  the  institution  and 
for  the  dignity  of  the  profession  in  which  they  are  engaged,, 
because  it  is  as  much  of  a  profession  as  any  of  the  other  so-called 
professions.  Employers  must  be  willing  to  spend  money  to  get 
such  results.  They  have  spared  no  money  or  expense  in  the 
production  end  of  their  business  to  perfect  it,  and  now  their  great- 
est opportunity  lies  in  expenditure  and  personal  co-operation  in 
the  educational  department  for  the  development  of  the  efficiency^ 
of  salesmen,  office  men,  and,  in  fact,  the  employees  in  every 
department.  They  must  be  willing  to  reward  proportionately 
the  development  shown  in  increased  results  on  the  part  of  the 
individual.  Then  will  follow  true  progress,  based  upon  the  law 
of  mutual  benefit. 

The  organization  as  a  whole  is  a  composite  salesman— every- 
body working  for  it  is  engaged  in  a  work  the  object  of  which  is- 
to  convert  goods  into  profits.  Therefore,  what  an  inspiring  sight 
to  see  the  management  going  hand  in  hand  with  the  employees, 
encouraging  constantly  this  uplift  of  the  individual  and  the 
organization,  all  working  harmoniously  in  the  true  spirit  of 
brotherly  love,  singing  the  songs  of  labor  and  of  love!  It  is 
through  such  methods  that  the  problems  of  the  day  will  be  solved, 
the  difficulties  of  labor  will  vanish.  "The  age  wants  more  large- 
hearted,  manly  men ;  the  age  wants  heroes — ^heroes  who  dare  to 
stand  and  struggle  in  solid  ranks  of  truths." 

J.  D.  Kenyon 

Chairman  Freeman:  We  are  greatly  indebted  to  Mr. 
Kenyon  for  his  valuable  contribution  to  our  deliberations.    We 
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have  a  few  moments  for  the  discussion  of  the  papers  by  Messrs. 
Williams,  Frueauff ,  Scherck  and  Kenyon. 

DISCUSSION^ 

Mr.  Gardiner:  There  is  just  one  point  that  it  seems  to  me 
has  not  been  sufficiently  brought  out  in  these  papers,  and  that  is 
the  other  fellow.  Size  up  the  other  fellow.  See  what  his 
resources  are,  what  his  methods  are,  what  his  points  are,  then 
contrast  them  with  your  own.  If  we  do  that  we  get  a  broad 
conception  of  all  the  facts  in  hand,  and  we  can  push  our  own 
business  much  more  effectively,  and  secure  the  upbuilding  of  our 
own  business  in  fields  that  he  perhaps  can  not  enter  so  well  as 
we  can. 

Mr.  E.  N.  Wrightington  (Boston) :  1  would  bring  out  a 
point  in  connection  with  the  payment  of  solicitors.  I  believe 
thoroughly  in  paying  solicitors  on  a  commission  basis.  I  think  it 
is  the  only  way  to  get  good  results.  It  offers  that  direct  financial 
incentive  that  the  average  salesman  seems  to  need  in  order  to  get 
the  best  results.  I  think,  however,  that  the  usual  method  of  form- 
ing a  basis  of  commission  on  the  amount  of  sales  that  may  be 
made  of  certain  appliances,  or  on  the  increase  in  net  revenue,  has 
some  inherent  defects.  Prominent  among  these  is  the  question  of 
the  salesman's  territory — ^the  fact  that  one  territory  is  in  a  more 
profitable  section  than  another.  That  difficulty  is  sometimes 
insurmountable,  but  it  seems  to  me  that  it  can  be  partially  over- 
come by  forming  the  basis  of  the  commission  in  a  somewhat  dif- 
ferent way.  Suppose  the  commission  is  to  be  based  qu  the 
increase  in  revenue.  Instead  of  taking  the  increase  of  revenue  in 
the  man's  particular  district  or  territory,  provide  a  fund  that  will 
represent  the  increase  in  revenue  for  the  whole  company,  or  net 
increase  in  revenue.  Apportion  that  fund  among  the  salesmen 
according  to  the  percentages  of  increase  in  their  own  territory; 
not  upon  the  actual  increase  in  dollars  and  cents,  we  will  say,  over 
the  previous  year,  but  upon  the  percentage  of  that  increase.  In 
other  words,  take  all  the  percentages  of  increase  throughout  the 
various  districts,  and  then  give  to  each  salesman  the  percentage 
that  his  percentage  bears  to  the  total.  In  this  way,  if  one  sales- 
man is  able  to  double  the  output  in  one  territory,  and  another 
salesman  is  able  to  double  the  output  in  his  territory,  then,  though 
in  one  case  the  amount  is  a  great  deal  smaller  than  in  the  other, 
they  will  both  share  equally  in  the  commissions. 


Advertising 


Chairman  Freeman  :  There  is  no  more  healthful  agent  in 
our  business  than  the  art  of  advertising,  and  we  are  to  have  the 
privilege  now  of  hearing  and  seeing  the  presentation  of  an  adver- 
tising exhibit  from  the  representative  of  one  of  the  most  pro- 
gressive advertising  companies. — Mr.  C.  W.  Lee,  of  Newark, 
N.  J. 


A  REVIEW  OF  PUBLICITY  METHODS 

[The  convention  hall  was  darkened  for  Mr.  Lee's  talk,  and 
in  order  to  facilitate  the  progress  of  the  programme  the  speaker 
•only  displayed  a  portion  of  the  lantern  slides  that  had  been 
prepared. 

In  opening  Mr.  Lee  told  a  story  to  illustrate  central-station 
conditions.    He  said,  in  part:] 

Pat  had  just  come  over  from  his  native  land,  and  was  visiting 
his  brother  Tim  in  Colorado.  Tim's  vocation  was  that  of  fireman 
on  one  of  the  mountain  roads.  In  order  that  Pat  might  see  some 
of  the  beautiful  scenery  and  learn  more  of  the  country  of  his 
adoption,  Tim  had  him  ride  on  his  engine  over  one  of  the 
mountain  divisions.  Seated  in  the  cab  on  the  high  cushion,  Pat 
watched  the  foothills  recede  as  the  engine  with  its  train  plunged 
into  the  recesses  of  the  mountains.  One  moment  he  could  see 
hundreds  of  feet  below,  through  scrubby  pines  and  quaking  aspens, 
the  green  valleys,  then  they  would  plunge  between  towering 
boulders,  swaying  from  side  to  side,  Pat  clinging  to  his  seat  with 
difficulty.  Around  a  sharp  curve  rushed  the  train.  The  black, 
yawning  mouth  of  the  tunnel  loomed  in  view  directly  ahead.  Pat 
gasped.  Tim  yelled  out  above  the  roar  of  the  train,  "What's  the 
matter?  Don't  you  enjoy  it?"  "Oh,  it's  grand,  it's  grand!" 
exclaimed  Pat,  "but  for  hivin's  sake,  Tim,  don't  miss  that  hole!" 

The  successful  central-station  train  to-day  is  running  on  the 
track  of  judicious  advertising,  coupled  with  intelligent  soliciting. 
TBeyond  the  tunnel  of  business  vicissitudes  lie  green  fields  of 
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increased  earnings  and  substantial  dividends.  Now,  my  appeal 
today  to  you — men  representing  the  commercial  end  of  a  great 
industry — is  not  to  miss  the  hole. 


Fig.  I— Booklet  Cover  Design 


Results — substantial  results — is  the  demand  made  upon  every 
commercial  department.    Your  directorate  do  not  care  how  these 
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Fig.  2--F0LDRR  Used  in  Power  Campaign 


results  are  obtained.    They  only  insist  that  they  shall  be  secured 
with  the  least  possible  expenditure. 

Several  weeks  ago  I  received  an  urgent  appeal  from  Mr. 
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Liipke,  the  esteemed  editor  of  the  Question  Box.  He  feared  that 
the  advertising  section  of  the  Question  Box  would  fall  flat 
unless  more  answers  were  secured.  After  a  careful  perusal  of 
the  questions,  I  was  assailed  by  the  thought,  "Have  all  of  our 
educational  efforts  been  in  vain?"  Here  are  two  of  the  ques- 
tions : 

If  you  had  an  advertising  appropriation  of  from  five  to 
fifteen  thousand  dollars,  would  you  spend  it  in  the  street  cars  or 
the  newspapers  ? 

With  an  adequate  new-business  appropriation,  would  you 
expend  this  money  for  solicitors  or  advertising? 

These  questions  struck  me  as  being  about  as  inane  as  the 
time-worn  query:  "Which  would  you  rather  do  or  go  fishing?" 

Thousands  of  dollars  are  being  expended  foolishly  each  year 
on  central-station  advertising.  I  venture  the  prediction  that  with- 
in the  next  two  years  syndicate  advertising,  as  applied  to  central 
stations,  will  have  passed  out.  By  syndicate,  I  mean  the  prepara- 
tion of  stock  campaigns  or  copy,  which,  in  the  past,  have  been 
made  to  apply  to  all  classes  of  central  stations.  We  are  living 
in  an  age  of  specialists,  and  the  advertising  specialist  is  essential 
to  any  live  central  station. 

To  be  true  to  the  best  interests  of  his  clients,  the  commercial 
engineer  or  specialist  must  make  a  careful  study  of  local  condi- 
tions, then  plan  the  campaign  and  copy  to  fit  these  conditions, 
working  at  all  times  in  harmony  with  the  soliciting  force.  The 
solicitor  is  the  first  requisite  for  a  new-business  department,  but 
he  can  be  materially  strengthened  in  his  work  through  plans  laid 
out  by  the  advertising  specialist. 

One  lighting  company  that  I  have  in  mind,  after  three  years 
of  successful  follow-up  methods,  killed  the  advertising  appropria- 
tion this  year  and  nearly  doubled  its  soliciting  force.  The  busi- 
ness has  fallen  off  under  this  plan,  and  the  directors  now  realize 
the  folly  of  discontinuing  their  advertising. 

All  new-business  efforts  are  accumulative  in  results,  and  to 
get  these  results  you  must  everlastingly  hustle,  hustle,  hustle! 

Within  the  time  allotted  during  this  crowded  business  day  it 
would  be  impossible  to  show  complete  advertising  campaigns. 
However,  I  have  prepared  a  number  of  slides  which  will  give 
the  commercial  men  present  some  idea  of  successful  central 
station  advertising  and  publicity  methods. 

cp— 8 
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[Slides  were  shown  of  a  number  of  successful  bulletins  and 
pieces  of  advertising  matter,  as  well  as  letters,  in  a  number  of 
direct-by-mail  campaigns  that  had  been  successful  in  cities  from 
10,000  population  to  a  million.  Figures  of  results  obtained  were 
given,  and  covered  power,  store  and  window-lighting  and  resi- 
dence campaigns.] 

It  is  a  popular  fallacy  among  central-station  managers  that 
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Fig.  3— Newspaper  Advertisement 


Fig.  4— Newspaper  Advertisement 


newspaper  space  possesses  little  or  no  value.  Within  the  past 
two  years  it  has  been  demonstrated  by  many  central  stations, 
large  and  small,  that  the  columns  of  the  local  daily  press  can  be 
used  to  advantage  in  advertising  the  wares  of  the  central  station. 
The  value  of  newspaper  space  is  determined  by  the  copy  used. 
More  and  more  our  electric  companies  are  depending  upon  the 
newspaper  to  achieve  results.    The  examples  shown  of  newspaper 
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copy  have  been  selected  at  random.  The  combination  of  proper 
design  and  right  copy  will  rivet  the  attention  of  the  reading 
public. 

In  these  days  when  the  public-utility  companies  are  being 
roasted  on  the  griddle  of  public  opinion,  it  is  an  encouraging  sign 
to  discover  that  the  lighting  company  and  municipality,  whose 
interests  are  practically  identical,  can  work  together  in  the  utmost 
harmony  in  the  upbuilding  of  the  community. 

In  a  southern  city  there  is  located  a  company  which,  besides 
a  present  water-power  development  of  12,000  horse-power,  has 
under  way  a  prospective  development  of  40,000  horse-power  addi- 
tional. This  company  combined  forces  with  the  local  board  of 
trade  and  the  city  in  the  preparation  of  an  advertising  campaign, 
outlined  to  draw  industries  to  the  city.  Magazine  copy  and 
news-publicity  methods  were  used  in  the  initial  work,  and  to-day 
a  follow-up  campaign  directed  to  a  large  list  of  northern  manu- 
facturers is  being  sent  out  by  the  power  company. 

The  Savannah  Electric  Company  has  followed  in  the  wake 
of  the  Columbus  Power  Company  in  an  endeavor  to  co-operate 
with  the  city  in  an  industrial  way.  Its  newspaper  copy  is  of  a 
semi-publicity  nature. 

There  is  great  need  at  this  time  for  public-utility  companies 
not  only  to  secure  but  to  retain  the  good  will  of  the  community 
which  they,  serve.  The  question  of  corporation  control  has  been 
relentlessly  sweeping  the  country  and  has  forcefully  attacked  the 
lighting  companies.  No  better  medium  of  changing  community 
sentiment  can  be  used  than  the  display  columns  of  the  local 
newspapers.  Alert,  keen  and  far-sighted  newspaper  men  with  the 
proper  viewpoint  toward  corporations,  and  under  conservative 
direction,  must  be  employed  to  successfully  conduct  campaigns 
of  this  character.  Where  this  is  done,  truly  marvelous  results  can 
be  secured. 

In  the  city  of  Roanoke,  Va.,  where  stiff  competition  had  been 
encountered  in  the  lighting  department,  public  sentiment  was 
strong  against  the  Roanoke  Railway  and  Light  Company,  owing 
to  the  tom-up  condition  of  the  streets.  A  campaign  was  con- 
ducted for  a  period  of  90  days,  copy  being  changed  daily,  and 
at  the  end  of  that  period  a  transformation  had  come  over  the 
community.  To-day  the  company  is  building  a  new  station  to 
take  care  of  the  rapidly  developed  business. 
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Lynchburg,  Va.,  has  been  in  the  centre  of  a  wave  of  munic- 
ipal control,  and  not  until  publicity  methods  were  adopted  did  the 
city  council  come  to  its  senses.    A  long-term  street-lighting  con- 
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TlM  Talk*  aboot  th*  Scranton  water 
•apply  Ui%t  I>«v«  bMO  appMrinv  In 
Tbe  TrtWin*  arc  from  a  Ut*rarr.  a 
hjfXlentc  and  a  buslncH  standpoint  tha 
bMt  probably  tb*t  bav*  «v«r  appeared 
IB  an  AflMTtoan  nawapapar  ainca  ad- 
Tertising  b«caoM  a  racocniscd  form 
of  mercanUItt  and  bnalnasa  ezplolta< 
tkm.  TMa  la  hKh  prataa.  but  «r«  can 
honestly  make  It  without  quail flcatJon. 
Their  form  Is  orlclnal.  their  style  al- 
most perfect  In  Ita  eleamess  of  expoa- 
ItloQ.  their  arranteneat  such  thai  It 
la  a  treat  to  read  them,  which  can 
rarely  be  aald  of  Advertisements  In 
Ceaeral,  and  scarcely  at  all  of  adrer- 
tlanenta  that  are  Intended  to  dear 
»way  popular  delustons  and  not  to 
create  them. 

Harlnr  now  said  so  much  of  tbaaa 
•dvertlseroenta.  let  us  come  to  the  phll- 
oae^hyof  the  policy  that  dirutad 
them.  The  Scranton  Oas  and  "Water 
company  has  a  monopoly  of  aupply- 
ln«  water  to  this  city.  It  mlcht  with« 
out  any  aerloaa  detriment  to  Ita  com- 
mercial position  allow  the  acare  that 
waa  created  by  the  late  epMemlo  of 
typhoid  fever  to  run  Us  natural  course 
without  goinc  to  the  trouble  and  great 
txpenae  of  taking  Us  customers  Into 
Its  confidence  and  showing  ihem  the 
•Ituatkm  on  the  watershed,  the  char- 
acter of  the  water  and  unceasing  pre- 
cautions that  are  taken  and  have  been 
taken  to  k^p  It  pure  and  unpolluted 
from  any  source  of  contamination  that 
la  open  to  human  Inabectiop.  Now, 
the  houaehnldsrs  who  have  read  theae 
artlclea,  as  they  )tavo  appesred  from 
day  to  day.  know  as  much  In  a  theor- 
etical way  about  the  hydraulic  en- 
glneeflng  dlfllcultlea  that  President 
Scranton  and  those  associated  with 
him  have  to  overcome  as  the  tatter 
do  themselves. 

The  preaidenu  of  corporations  of 
national  activities,  have  spoken  antf 
written  a  great  deal  lately  about  tho 
popular  misapprehensions  that  have 
been  created  through  Ignorance  of  the 
real  facts.  But  who  Is  to  blame  for 
this  condition  of  affairs  but  them- 
selves? If  they  qtent  a  moiety  of  the 
Immense  sums  they  lavished  on  lob- 
byists and  other  pollUcal  parasites  of 
the  kind.  In  bringing  home  to  the 
people  the  aotual  UtoatJon  they  would 
not  now  be  strewing  ashes  on  their 
headv  and  repenting  of  their  lack  of 
foresight  when  r<epentance  is  almost 
too  late. 


Fig.  5 — Editorial  from  Scranton  "Tribune" 

tract  was  recently  executed  with  the  Lynchburg  Traction  and 
Light  Company,  and  the  municipal-ownership  bug  is  dead  in 
that  community. 
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As  all  utility  companies  are  on  the  same  plane  in  reference  to 
municipal  control,  it  will  not  be  amiss  to  touch  hurriedly  upon 
the  publicity  methods  that  were  recently  adopted  by  the  Scranton 
(Pa.)  Gas  and  Water  Company.  In  this  city  a  typhoid  epidemic 
had  raged  for  two  months,  there  had  been  i  loo  cases  of  fever  and 
I  lo  deaths.  The  newspapers  printed  columns  about  the  pollution 
of  the  water  supply,  charging  the  company  with  untold  crimes. 
The  matter  assumed  national  importance  through  attacks  made 
by  Ridgeway's  and  Collier's  magazines.  Within  40  days, 
through  the  proper  publicity  methods,  the  sentiment  against  this 
company  was  changed. 

[To  show  what  this  change  meant,  the  speaker  read  an 
editorial  appearing  in  the  Scranton  Tribune  (see  Figure  5).] 

[Mr.  Lee  had  projected  upon  a  screen  lantern  slides  illus- 
trative of  various  forms  of  advertising  literature  used  by  the 
electric  light  companies  throughout  the  country.] 

Chairman  Freeman  :  You  will  agree  that  this  exhibit  has 
not  only  been  interesting  and  helpful  to  us,  but  it  indicates  the 
scope  of  these  advertising  campaigns,  and  the  practical  results 
obtained.  I  am  sure  that  the  preparation  of  this  review  has 
cost  Mr.  Lee  a  great  deal  in  money  and  in  effort.  Our  thanks 
are  due  to  him,  and  I  am  sure  you  will  authorize  me  to  tender 
them  in  your  behalf. 

The  following  papers  were  next  presented :  Advertising  Re- 
sults Demonstrated,  Mr.  E.  S.  Marlow,  Washington,  D.  C. ; 
How  to  Make  the  Most  of  Newspaper  Advertising,  Mr.  A.^  D. 
Mackie,  Peoria,  111. ;  Measuring  the  Results  of  Advertising,  Mr. 
M.  S.  Seelman,  Jr.,  Brooklyn,  N.  Y. ;  The  Value  of  the  Service  of 
the  Advertising  Agency  or  Specialist,  Mr.  Lawrence  Manning, 
Owosso,  Mich.;  Display-Room  and  Demonstration  as  Business- 
Getters,  Mr.  E.  R.  Davenport,  Providence,  R.  I. ;  New  Busintss 
by  Indirect  Methods,  Mr.  L.  D.  Mathes,  Dubuque,  Iowa,  and  a 
paper  on  the  same  subject  by  Mr.  George  Steinwedell,  St.  Paul, 
Minn. 


ADVERTISING  RESULTS  DEMONSTRATED 

Before  giving  to  the  association  a  report  of  information 
secured  regarding  the  subject  which  forms  the  title  of  this 
paper,  your  reporter  desires  to  make  particular  mention  of  the 
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very  short  time  which  ensued  between  the  notification  of  his 
assignment  to  this  work,  namely,  April  25,  and  the  date  when  it 
was  necessary  to  complete  the  report  so  as  to  be  ready  for 
presentation,  namely,  May  21. 

The  success  with  which  your  reporter  met  can  be  very  well 
judged  by  the  following : 

The  question  of  "advertising  results  demonstrated"  is  cer- 
tainly a  very  important  one  to  central-station  officials.  Because 
of  its  importance  your  reporter  states  with  regret  that  out  of  47 
requests  for  information  he  received  but  10  replies,  only  a  very 
few  of  which  contained  information  that  would  lead  one  to 
believe  that  a  systematized  effort  had  been  made  to  keep  track 
of  lesults  and  thereby  in  a  measure  ascertain  the  relative  value 
of  different  media  as  applied  to  the  conditions  that  exist  or  will 
arise. 

Of  course  there  are  some  forms  of  advertising  from  which 
it  is  practically  impossible  to  trace  direct  results,  such  as  news- 
paper, billboard  and  street-car  advertising,  but  as  a  majority 
of  the  companies  that  advertise  make  use  of  the  direct-by-mail 
method  it  seems  that  at  least  a  part  of  the  results  can  be  traced, 
which  would  help  the  advertising  manager  to  judge  the  best 
pieces. 

As  a  further  evidence  of  the  apparent  laak  of  interest  in 
this  subject,  your  reporter  quotes  the  following  extract  from  a 
paper  read  before  the  Association  of  Edison  Illuminating  0>ra- 
panies  at  its  convention  in  1906: 

"If  advertising  is  worth  anything  it  should  certainly  be 
worth  while  to  keep  a  record  of  the  traceable  results;  and 
yet  only  three  companies  kept  records  of  replies  received  to 
advertisements  and  contracts  closed  as  a  result  therefrom." 

As  the  members  of  this  association  represent  companies 
located  in  towns  and  cities  of  different  sizes,  it  does  not  seem  that 
justice  can  be  done  to  all  concerned  or  to  the  subject  by  reporting 
on  a  very  few  cases  that  would  in  all  probability  be  of  value 
to  but  very  few  companies.  Therefore  your  reporter  will  devote 
himself  to  urging  upon  the  association  the  g^eat  necessity  of  each 
company  keeping  a  systematic  account  of  the  traceable  results 
from  its  advertising  and  reporting  to  a  duly  appointed  commit- 
tee of  the  association  such  information  as  its  advertising  depart- 
ment is  able  to  obtain  in  that  direction.    It  certainly  seems  that 
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the  work  of  such  a  committee  would  relatively  be  as  valuable  as 
the  work  that  has  already  been  accomplished  by  committees 
appointed  to  investigate  things  regarding  the  generation  and 
transmission  of  current  which  are  of  great  importance. 

The  value  of  an  advertising  manager  of  ideas  and  good 
business  instincts  is  fast  becoming  appreciated  by  the  officials  of 
central-station  companies  and  by  persons  financially  interested  in 
them,  and  it  is  not  going  too  far  to  say  that  the  results  of  his 
work  should  be  made  a  matter  of  close  record  by  the  association 
to  the  same  relative  extent  as  the  results  obtained  in  any  other 
branch  of  the  business.  Such  a  record  would  enable  executive 
officials  to  determine  more  accurately  what  proportion  of  the 
company's  gross  revenue  should  be  spent  in  tfie  exploitation  of 
the  merits  of  its  product  through  regular  advertising  channels, 
also  the  proportional  amount  that  should  be  set  aside  for  each 
form. 

As  it  is  generally  conceded  that  the  advertising  manager's 
work  is  to  a  great  extent  an  experiment  to  discover  what  in 
detail  will  be  the  very  best  way  to  spend  the  money  which  the 
company  employing  him  places  at  his  disposal,  really  valuable 
information  on  the  subject  of  traceable  results  would  tend  to 
eliminate  a  great  deal  of  the  "hit  or  miss"  from  his  efforts.  Such 
information  can  be  obtained  only  after  the  various  companies  of 
this  association  have  applied  themselves  to  the  work  of  keeping  a 
rigid  account  of  the  direct  replies  received  from  each  piece  of 
advertising  matter  sent  out,  the  contracts  closed  as  a  result,  the 
value  of  the  business  thus  received,  and  the  net  expense  of" 
securing  same. 

Your  reporter  suggests  that  the  various  members  take 
this  question  up  individually  and  that  they  endeavor  during 
the  coming  year  to  keep  an  account  of  the  results  which  they 
are  able  to  trace,  so  that  a  committee — if  one  be  appointed  to 
investigate,  or  if  not,  the  reporter  on  this  subject  for  the  next 
convention — ^may  be  able  to  give  information  of  a  tangible  nature 
when  the  matter  is  again  presented. 

Your  reporter  would  also  suggest  that  the  questions  be 
framed  and  submitted  as  far  in  advance  as  possible,  as  the 
various  advertising  managers  would  then  have  an  opportunity 
to  answer  in  a  fairly  definite  way,  and  the  report  on  tfie  subject 
would  form  a  guide  for  future  advertising  investments. 

E.  8.  Mariow 
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HOW  TO  MAKE  THE  MOST  OF  NEWSPAPER 
ADVERTISING 

The  whole  structure  of  the  commercial  world  to-day  rests 
on  advertising.  Great  corporations  that  a  few  years  ago  con- 
ducted their  business  from  dark  rooms  to-day  realize  that  they 
must  turn  on  the  light  of  publicity — take  the  public  into  their 
confidence,  show  them  there  is  nothing  up  their  sleeve — if  they 
expect  to  pay  dividends.  Confidence  begets  confidence,  and  what 
greater  dividend-earner  can  there  be  for  any  public-service  insti- 
tution than  the  confidence  of  the  public  with  which  it  does 
business  ? 

It  is  but  a  very  few  years  since  electric  companies  began  to 
realize  there  was  anything  in  the  advertising  business  for  them. 
These  commodities  counted  as  necessities,  and  the  philosophy  of 
the  average  manager  was  that  anything  which  the  people  had 
to  have  did  not  need  advertising.  Then,  again,  most  corpora- 
tions manufacturing  electricity  had  a  monopoly  on  the  com- 
modity in  their  respective  localities ;  this  was  another  reason  why 
advertising  was  considered  unnecessary.  True,  a  few  companies 
contracted  for  a  certain  amount  of  space  in  the  newspapers  and 
probably  left  it  to  the  advertising  manager  of  the  newspaper  to 
supply  the  copy,  changing  it  about  as  often  as  the  contract  was 
renewed.  This  was  done  less  with  the  thought  of  getting  returns 
from  the  advertisement  than  as  a  matter  of  policy. 

Finally,  the  real  advertising  germ  reached  the  central-station 
manager,  and  here  and  there  the  disease  began  to  crop  out,  and 
then  like  any  really  contagious  disease  it  spread  and  developed 
until  to-day  (to  make  a  long  story  short)  many  electric  com- 
panies are  among  the  largest  users  of  advertising  space  to  be 
found  an)rwhere. 

All  this  is  prefatory — the  important  point  with  any  adver- 
tiser, and  the  subject  of  this  paper,  is  "How  to  get  the  most  out 
of  advertising." 

This  age  is  one  of  progression.  There  is  no  standing  still — 
it  is  either  forward  or  backward.  We  have  arrived  at  a  time  when 
thinking  is  an  art;  to  attempt  to  get  business  by  the  simple  old 
methods  is  like  turning  in  a  fire  alarm  after  the  building  is 
burned  down. 

An  advertising  man  must  think — ^he  must  think  quickly  and 
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logically — he  must  put  hisf  thoughts  into  convincing  words,  and 
the  briefer,  the  better ;  just  enough  subject  matter  to  attract  the 
eye  and  stick  in  the  memory  of  the  reader — apt  sayings — 
attractive  {Erases — fresh  and  catchy  headlines  should  be  added 
day  after  day. 

Bear  in  mind  that  the  public  is  busy  and  has  many  self- 
interests.  It  is  not  going  to  search  through  the  papers  for  your 
advertisement.  It,  therefore,  behooves  you,  Mr.  "Ad.  Writer," 
to  make  your  newspaper  talks  short,  sharp  and  to  the  point,  so 
that  upon  the  paper  being  opened  your  advertisement  stands  out 
and  catches  the  eye.  This  does  not  necessarily  mean  large  space, 
but  it  does  mean  plenty  of  white  space  and  plain  black  t)rpe  with  a 
bold  headline  or  two,  and  then  your  subject  in  a  few  "to-the- 
point"  sentences  written  as  you  would  speak  them  to  cover  some 
individual  case.  A  clear,  attractive  cut  bearing  on  the  article 
advertised  is  always  good.  If  you  have  no  competition  in  your 
town  or  city,  the  company  name  may  be  left  off. 

The  electric  business  is  not  like  the  dry-goods  business, 
where  competition  is  keen,  and  John  Brown,  Henry  Smith  and 
Jake  Jones  are  all  selling  dry  goods.  There  John  Brown  must 
not  only  advertise  the  fact  that  he  sells  dry  goods,  but  also  the 
fact  that  John  Brown's  is  the  right  place  to  buy  dry  goods.  The 
central  station  sells  electric  energy,  and  that  should  be  the  key- 
note. Whether  that  energy  be  used  in  connection  with  a  curling- 
iron  heater,  an  electric  iron,  a  sewing-machine  motor,  an  electric 
fan,  an  electric  sign,  to  illuminate  a  store  or  to  supply  the  motive 
power  to  operate  a  factory  or  a  traction  system,  the  main  point, 
the  electrical  energy,  the  "juice"  that  makes  the  wheels  go 
around,  should  never  be  overshadowed. 

To  get  the  most  out  of  newspaper  advertising  (in  the  estima- 
tion of  the  writer)  requires  a  specialist  to  prepare  the  copy.  A 
bookkeeper  can  not  do  it — ^a  stenographer  can  not  do  it;  would 
you  call  in  a  lawyer  to  treat  your  wife  for  a  fever?  No!  it 
requires  a  specialist — one  who  has  given  the  particular  disease 
thought  and  attention,  who  has  made  a  study  of  the  treatment 
required  for  the  case,  and  knows  just  how  to  diagnose  it.  So  it 
is  in  advertising  to-day — unsecured  business  is  a  disease  and  if 
treated  properly  can  be  cured,  but  if  let  run,  is  fatal.  Adver- 
tising right  requires  thought,  individual  treatment  and  undivided 
att^tion. 
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The  larger  electric  companies  have  their  advertising  special- 
ist. The  smaller  central-station  manager,  whose  business  will 
not  warrant  a  specialist  to  treat  his  individual  case,  has — ^thanks 
to  a  few  far-seeing  and  progressive  "publicity  promoters" — ^the 
benefit  of  the  Co-operative  Electrical  Development  Association, 
which  was  organized  for  the  purpose  of  educating  the  public  and 
furthering  the  development  of  electrical  energy  for  every  possible 
use  to  which  it  can  be  applied.  To  such  stations  as  are  unable  to 
cope  with  the  situation  locally,  the  service  of  the  Q)-operative 
Electrical  Development  Association  will  be  invaluable. 

Newspaper  advertising  used  to  awaken  the  public  to  the 
possibilities  of  electric  service  and  to  impress  it  with  the  fact  that 
your  business  is  governed  to  the  largest  possible  extent  by  the 
same  principles  applying  to  any  retail  business,  has  a  very  gfeat 
effect,  and  it  will  also  get  some  business ;  but  it  takes  a  combina- 
tion of  newspaper  advertising,  mail  literature  and  personal 
solicitation  to  take  the  kinks  out  of  the  day  or  night  load.  Use 
the  newspapers  as  a  forerunner  of  enlightenment  or  to  "blaze 
the  trail"  for  the  more  "direct-to-you"  methods  of  publicity. 

Successful  newspaper  advertising  for  central  stations  must 
be  characteristic ;  in  other  words,  there  should  be  in  every  adver- 
tisement that  amount  of  significance,  or  "advertising  character," 
that  compels  the  reader  to  grasp  at  a  glance  the  full  import  of 
the  advertisement.  I  have  seen  full-page  advertisements  that  did 
not  have  the  attractive  force,  the  advertising  character,  nor  the 
convincing,  clinching  argument,  that  a  four-inch  single-column 
advertisement  would  have  if  properly  worded  and  displayed. 

I  submit  that  an  advertising  campaign  should  be  laid  out 
a  whole  season  in  advance,  so  that  at  the  beginning  the  advertiser 
knows  what  kind  of  an  advertisement  he  is  going  to  use  at  the  end 
of  the  campaign,  and  has  a  "mind-picture"  of  what  the  results 
will  be  without  imagining  anything;  for  advertising  in  a  hand- 
to-mouth  way  will  accomplish  nothing  except  to  break  up  the 
advertiser.  What  would  be  your  opinion  of  a  contractor  who 
started  out  to  construct  a  building  without  knowing  what  kind 
of  a  building  he  was  going  to  have  when  it  was  completed?  The 
same  thing  applies  to  advertising — know  what  you  are  going  to 
say  six  months  from  now  in  order  not  to  make  a  statement  to- 
day that  you  might  be  sorry  for  in  the  future. 

Again,  and  finally,  to  get  the  most  out  of  newspaper  adver- 
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tising  it  is  absolutely  necessary  to  tell  the  truth.  "G)nfidence 
ads."  deliberately  take  the  people  in — ^at  least  once ;  on  the  other 
hand,  "ads.  of  confidence"  will  take  them  into  your  salesroom 
once  and  many  times  thereafter.  A  legitimate  business  can 
easily  be  ruined  by  misrepresentation.  It  takes  much  time  to 
establish  a  good  reputation  and  little  time  to  ruin  it;  but,  when 
once  established  with  a  foundation  of  honesty  and  truthfulness, 
the  public  soon  learns  this  fact,  and  that  of  itself  becomes  your 
best  advertisement. 

Then — ^be  brief.    Have  something  to  say — say  it — stop. 

A.  D.  Madde 


MEASURING  THE  RESULTS   OF  ADVERTISING 

It  is  my  conviction,  founded  on  a  long  experience,  that  in 
any  community  where  the  seed  has  been  sown,  where  an  adver- 
tising campaign  has  been  conducted  along  right  lines  and  is 
being  continued  under  adequate  auspices  and  fairly  favorable 
conditions,  the  advertising  should  be  responsible  for  and  produce, 
directly  and  indirectly,  at  least  60  per  cent  of  the  business. 

To  accomplish  tfiis  result,  however,  there  must  be  modem 
and  progressive  management  on  the  part  of  the  central  station, 
and  the  emplojmient  in  charge  of  the  publicity  department  not  of 
an  advertisement  writer,  but  of  an  advertising  man.  These  do 
not  grow  on  every  tree  and  are  wortfi  real  money  when  you 
find  them,  but  they  can  be  secured  if  you  are  willing  to  pay  the 
figures  offered  by  other  lines  for  ability,  equipment  and  experi- 
ence of  this  kind.  In  advertising,  more  than  in  almost  any  other 
department  of  business  activity,  it  is  a  true  and  trenchant  fact 
that  cheap  men  are  dear  at  any  price. 

Another  indispensable  condition  is  that  the  advertising  and 
contract  departments  shall  be  tied  in — ^knit  together  by  the  closest 
bonds  of  mutual  understanding  and  helpfulness. 

It  is  impossible  to  measure  all  the  results  of  advertising, 
both  because  of  the  nature  of  much  of  it,  and  also  because  effects 
may  be — ^nay,  often  are — so  far-reaching  that  all  track  or  visible 
trace  of  first  cause  is  lost.  But  at  least  the  immediate  results  of 
certain  highly-important  classes  of  advertising  may  be  definitely 
traced  and  accurately  measured. 
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There  are  two  well-defined  divisions  into  which  all  central- 
station  advertising  naturally  falls:  general  educative  advertising 
— the  planting  of  the  propaganda — ^and  direct-by-mail  advertising 
— the  reaping  of  results. 

To  the  former  class  belong  street-car  advertising,  bill- 
boards and  placards  of  all  kinds,  all  circulars  and  printed  matter 
of  a  purely  informing  character,  and  most  of  the  advertising 
we  do  in  newspapers  and  other  publications.  If  planned  and 
placed  with  judgment  and  ability  this  kind  of  advertising  is 
doubtless  very  effective — reaches  thousands  we  could  reach  hi 
no  other  way — familiarizes,  suggests,  educates ;  attracts  attention, 
arouses  interest,  creates  desire;  clears  the  ground  for  our 
solicitors  and  lays  the  foundation  on  which  the  structure  of  much 
of  their  future  business  is  reared.  Yet  the  results  of  this  kind 
of  advertising,  while  they  may  be  appraised,  can  not  be  definitely 
measured.  Such  advertising  should  have  a  general  tonic  effect 
on  business,  and  if  it  has  the  right  strength  and  pulling  power 
we  hear  from  it  in  divers  ways.  People  talk  about  it,  write  or  call 
about  it.  The  newspapers  may  publish  articles  inspired  by  it. 
Our  solicitors  hear  from  it  frequently,  and  a  few  contracts  may  be 
traced  to  it.  But  there  is  no  way  by  which  any  reliable  record 
of  returns  can  be  compiled  or  tabulated. 

But  with  the  direct-by-mail  advertising  it  is  different.  We 
can  carry  on  an  advertising  campaign  addressed  to  a  list  of  50 
names  or  50,000,  keep  exact  record  of  every  piece  of  matter  sent 
to  every  name,  of  each  response,  whether  by  means  of  return 
post,  card  or  otherwise,  of  whether  that  response  leads  to  business 
and,  if  so,  how  much  and  of  what  nature.  In  this  way  we  can 
tell  to  a  fraction  the  cost  of  such  a  campaign  and  exactly  what 
we  gather  from  it  in  immediate  returns.  The  potentialities,  the 
future  possibilities  from  such  campaigns,  are  the  only  items  left 
for  conjecture. 

The  character  of  help  required  for  this  record  work  is  inex- 
pensive, and  the  keeping  of  such  records,  while  adding  largely  to 
our  definite  knowledge  about  advertising  and  giving  us  an 
accurate  gauge  as  to  the  results  of  our  expenditures  in  this 
line,  adds  comparatively  little  to  the  cost  of  publicity. 

The  lists  to  be  exploited  can  be  compiled  or  secured  in 
various  ways.  As  a  rule,  I  have  found  the  most  productive  lists 
those  supplied  by  the  solicitors  themselves.    Make  it  imperative 
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as  a  part  ol  their  work  to  furnish  yon  each  day  with  the  names 
of  a  certain  number  of  prospects.  In  Brooklyn  we  furnish  the 
solicitors  with  blanks  on  which  each  one  is  required  to  send  in 
three  names  daily,  indicating  also  the  character  of  the  advertising 
to  be  used,  whether  power,  signs,  residence  lighting,  window 
lighting,  store  lighting  by  incandescents,  by  arcs,  by  Nemst 
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lamps,  and  so  forth.  A  record  card  is  made  out  for  each  name 
and  the  cards  are  filed  away  in  cabinets  under  convenient  classi- 
fications. 

A  series  of  "follow-up"  advertisements  has  been  prepared 
for  each  one  of  the  principal  phases  of  the  business.  These  are 
composed  partly  of  letters,  partly  of  booklets,  folders  and  cards. 
The  letters  are  printed  from  ribbons  in  perfect  imitation  of  type- 
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writer,  the  names  and  addresses  at  top  filled  in  to  an  accurate 
match  and  the  signatures  written.    The  argtunents  used  are  as 

Tea  Kttle  tradtsmcn.  and  no  electric  siga  Hinc  little  tra<iesmen.ke«pfiVopenUl* 


One  left  his  place 
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thought  that 
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The  Baker. 


forceful  and  convincing  as  we  can  make  them  and  generally 
appeal  to  the  money-making  desire  of  the  storekeeper  and  the 
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The  Restaurant  Man. 


home-loving  instinct  of  the  householder.    One  piece  in  the  series 
is  sent  each  week  to  each  one  on  the  list,  and  every  piece  of  mail 
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matter  includes  or  encloses  a  return  post  card.  Each  post  card  is 
"keyed"  with  a  small  rubber-stamp  mark,  so  that  when  returned 
the  particular  advertisement  to  which  it  is  a  response  can  be 


ascertained  at  a  glance.  As  each  piece  is  sent  out,  the  symbol 
which  designates  it  and  the  date  are  stamped  on  the  particular 
record  card  made  out  in  the  name  of  the  party  to  whom  it  is 
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it  No  buMMH  nan  <an  afford  to  bo  without  iL  If  your  store  m  not 
wired,  that  can  bo  arrangod.    Write  us  about  it 
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mailed.  As  each  returned  post  card  is  received  the  fact  is 
inscribed  on  the  proper  record  card.  A  blank  label  is  then  pasted 
on  one  side  of  the  post  card  and  it  is  forwarded  to  the  district 
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agent  from  whose  territory  it  comes,  attached  to  a  copy  of  Ae 
advertisement  which  produced  the  reply.  The  district  agent 
reports  the  result  of  his  effofts  on  the  label,  and  the  card  is 
returned  to  the  follow-up  bureau  for  record.  A  report  is  made 
weekly  to  the  advertising  manager  as  to  the  pieces  of  advertising 
of  the  different  types  issued,  the  post-card  returns,  and  the 
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contracts  signed,  both  as  to  nimiber  and  what  they  mean  in 
i6-cp  equivalents.    He  in  turn  reports  to  the  general  manager. 

In  connection  with  this  advertising  system,  the  contract 
department  makes  out  a  "prospect  card''  for  each  name  sent  in  to 
the  follow-up  bureau  by  the  district  agent,  on  which  card  is 
registered  the  record  of  his  calls.  In  this  way  a  tab  is  kept  on 
the  solicitor,  and  frequent  calls  upon  the  prospect  during  the 
period  he  is  being  circularized  are  prescribed  and  insisted  upon. 
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This  is  a  bare  outline  of  the  system.    In  Brookl)m  it  is  a  con- 
tinuous performance.     In  three   or   four  days,  two  or  three 
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hundred  follow-up  names  acciunulate.    Record  cards  are  made 
out  and  the  first  letter  of  a  series  mailed.    Three  or  four  days 
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later  another  set  of  names  has  been  received  and  the  same  process 
ensues.  Thus,  each  day  sees  the  advertising  issue  to  active  lists 
and  witnesses  its  own  crop  of  post  cards  and  contracts.    This 
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does  not  interfere  with  nor  interrupt  the  issue  of  circulars,  book- 
lets and  other  mail  matter  not  connected  with  the  follow-up 
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series,  and  many  thousands  of  such  pieces  are  sent  every  montir 
to  selected  lists. 

The  number  of  different  pieces  of  advertising  in  a  follow-up 
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series  varies.    There  are  ten  pieces  in  our  residence  series,  seyen 
in  the  incandescent  store-lighting  series,  five  in  the  sign  series. 
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and  so  forth.     In  each  case  a  piece  a  week  is  sent  to  each 
prospect 

The  volume  of  results  necessarily  depends  on  two  items: 
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vitality  of  the  lists  arid  eflfectiveness  of  the  advertising.  In 
Brooklyn  the  workings  of  this  system  have  proven  highly  satis- 
factory. For  example,  let  me  cite  results  from  follow-up  adver- 
tising in  the  latest  month  for  which  figures  are  obtainable  at  this 
writing — April,  1907.  During  this  month  the  bureau  completed 
the  work  of  sending  follow-up  literature  to  ten  lists,  comprising 
1660  names.  This  does  not  include  the  many  lists  partially  cir- 
cularized in  April  to  be  finished  in  May  or  June,  but  only  thost! 
actually  closed  up  in  April,  the  current  results  from  which  can, 
therefore,  be  finally  computed.  To  these  1660  addresses  were 
sent  9262  pieces  of  advertising.  The  cost  for  printing,  envelopes 
and  postage  was  $195.  One  hundred  and  three  of  the  1660,  or 
6.2  per  cent,  signed  contracts  during  April  alone.  Of  these  29 
were  the  direct  result  of  post-card  returns,  while  74  were  signed 
as  the  result  of  special  solicitation  (coincident  witfi  or  immedi- 
ately following  and  co-operating  with  the  advertising)  directed 
and  supervised  frpm  the  office. 

Thirty-two  of  these  contracts  were  for  signs  at  a  flat  rate  of 
$91  a  year,  yielding  an  annual  revenue  of  $2,912.  One  was  for 
a  sign  that  pays  $144  a  year.  ■  The  other  70  contracts,  mostly  for 
store  lighting,  aggregated  business  amounting  to  2415  i6-cp 
equivalents.  The  annual  revenue  per  i6-cp  equivalent  of  con- 
nected load  in  Brooklyn  averages  about  $3.  At  this  figure  the 
revenue  from  these  70  contracts  would  amount  to  $7,245  a  year. 
The  total  annual  revenue  from  the  new  business  gained  in  this 
on^  month  in  connection  with  this  portion  of  the  company's 
advertising  is  thus  seen  to  be  $10,301. 

This  result  was  not  gained  from  virgin  soil,  but  in  a  terri- 
tory wherein  careful  solicitation  had  been  carried  on  for  years, 
and  which  had  been  previously  exploited  by  a  number  of  well- 
directed  advertising  campaigns. 

fA.  8.  Seelman,  Jr. 


THE  VALUE  OF  THE  SERVICE  OF  THE  ADVERTISING 
AGENCY  OR  SPECIALIST 

■-  In  discussing*  the  value  of  the  service  of  the*  advertising 
agency  or  specialist  to  the  central  station  I  am  assuming  for  the 
most  part  that  all  con<^ede  the  value  of  advertising  as  a  means 
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of  securing  new  business,  but  I  think  that  this  paper  would  not  be 
complete  without  touching  upon  this  value,      .  

It  is  without  doubt  acknowledged  that  in  the  past  few  years 
the  subject  of  advertising  has  received  the  most,  widespread  atten- 
tion from  every  individual,  company  and  corporation  tl^t  is 
alive  to  the  possibilities  of  getting  more  business  and.  making 
new  business  by  widespread  publicity  pver  the  field  they  s^rve 
and  by  the  education  of  the  public  therein  to  better  things  wh^re 
this  is  necessary,  as .  it  almost  invariably  is.  This  publicity  can 
best  be  effected  through  the  means  of  the  variQUS  forms  of  adver- 
tising. .    , 

.  Advertising  is  a  vocation  in  itself,  and  the  busy  manager 
of  any  business — ^and  the  central-station  manager  more  than  any 
other,  I  think — ^has  not  the  time  nor  adaptation,  very  often^  to 
plan  and  carry  out  the  details  of  an  effective  advertisi];ig  cam- 
paign. It  is  here  that  the  advertising  agency  or  specialist  comes 
to  the  rescue,  of  the  central-station  manager. 

With  its  organized  corps  of  specialists  the  advertising 
agency  or  specialist  takes  the  situation  of  the  central  stations — 
which. is  very  similar  in  general  the  country  over — in  hand  and 
adapts  an  advertising  campaign  to  the  individual  station  needs 
with  mere  suggestions  from  the  central-station  official  as  to  the 
special  local  conditions  to  be  considered. 

From  this  it  will  be  seen  that  the  specially-organized  adver- 
tising agency  or  specialist's  force  can  produce  an  enormous 
amount  of  advertising  matter  suitable  for  central  stations,  with 
only  few  changes  or  additions  for  local  conditions,  at  a  price  far 
below  that  at  which  it  would  be  possible  for  the  individual  central 
station  to  produce  it,  and  to  which  the  central  station  would 
have  to  add  the  expense  of  a  comparatively  high-priqed  man  or 
men  to  obtain  anything  like  the  quality  of  matter  and  service 
given  by  the  agency  or  specialist,  or  else  of  necessity  curtail 
the  effectiveness  of  one  or  more  comparatively  high-salaried 
members  of  the  management  in  their  regular  duties. 

The  services  of  the  advertising  agency  or  specialist  in  reliev- 
ing the  management  of  practically  all  of  the  details  of  editing 
and  composition  will  be  found  to  be  a  great  boon  to  the  busy 
central-station  manager,  who  is  more  often  than  not  overbur- 
dened with  too  multitudinous  duties.  In  the  case  of  direct- 
by-mail  advertising,  which  is  sent  out  from  the  agency  direct  to 
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those  on  the  mailing  list,  all  directed  and  stamped,  the  central 
station  relieved  of  the  periodical  rush  of  getting  the  advertising 
matter  off  to  the  delay  of  other,  regular,  work,  doing  away  with 
the  necessity  of  having  extra  clerks  at  the  mailing  periods;  in 
short,  the  advertising  agency  or  specialist  is  to  the  central  sta- 
tion as  the  central  station  is  to  the  consumer.  For,  to  use  one 
of  our  own  arguments,  the  advertising  agency  or  specialist  turns 
out  advertising  in  wholesale  quantities,  while  the  central  station 
uses  it  in,  at  least  ccmiparatively,  retail  quantities,  and  this  we 
^all  have  to  admit  or  "eat  crow." 

One  of  the  strongest  arguments  to  which  the  advertising 
agency  or  specialist  cJin  point  as  to  the  effectiveness  of  adver- 
tising, is  the  wonderful  increase  in  the  number  of  central  stations 
that  carried  on  comprehensive  advertising  campaigns  during  1906 
as  compared  with  1905,  which  I  attribute  as  the  direct  result  of 
their  efforts  through  the  medium  of  advertising  matter  sent  out 
by  them  to  the  central  stations,  which  was  brought  about  and 
made  possible  by  the  work  of  the  Co-operative  Electrical  Devel- 
opment Association,  which  has  been  so  ably  fathered  by  Mr.  J. 
Robert  Crouse,  to  whom,  I  think  we  shall  agree,  no  end  of  credit 
is  due. 

Following  are  a  few  figures  showing  the  increase  in  adver- 
tising carried  on  during  1906  by  the  central  stations  just  re- 
ferred to,  which  are  taken  from  data  obtained  and  compiled  by 
the  O>operative  Electrical  Development  Association  as  taken 
from  reports  obtained  from  943  plants  throughout  the  United 
States.  There  is  an  increase  of  65  per  cent  in  the  number  of  new- 
business  departments  organized  in  1906  over  1905.  One  hun- 
dred and  sixty-five  plants  added  solicitors  in  1906,  totaling  331, 
solicitors  to  follow  and  back  up  their  advertising  and  to  obtain 
tiie  greatest  benefits  from  it.  During  the  year  over  11  times  as 
many  plants  began  direct  advertising  as  did  previously,  and  8 
times  as  many  began  newspaper  advertising  as  did  previously, 
and  during  1906  the  advertising  appropriations  were  increased 
^y  ^95  of  the  plants  reporting.  For  the  43  plants  reporting  an 
increase  in  appropriation  in  dollars  the  total  is  $42,250.00 ;  and  33 
plants  reported  increase  of  appropriation  for  the  year  in  percent- 
ages varying  from  25  to  615  per  cent  for  the  different  states  in 
which  the  plants  are  located. 

During  the  year  165  plants  opened  up  display-rooms  to  fur- 
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ther  supplement  their  advertising,  which  is  an  increase  of  more 
than  330  per  cent  over  the  number  of  display-rooms  opened  up 
previously. 

All  of  this  goes  to  show  what  can  be  accomplished  by  good, 
systematic  advertising,  followed  up  by  solicitors,  and  so  it  has 
been  with  the  central  stations  that  have  been  carrying  on  compre- 
hensive advertising. 

Time  has  not  permitted  getting  detailed  reports  from  the 
many  central  stations  that  have  carried  on  comprehensive  and 
systematic  advertising  during  the  past  year;  but  the  following 
case  in  point  shows  what,  has  been  accomplished,  and  though 
this  case  may  be  rather  exceptional  it  will  serve  to  show  what  can 
be  done  by  good  advertising. 

To  1000  residences  in  a  city  in  the  Middle  West,  having  a 
population  of  about  150,000,  there  was  sent  a  systematic  course  of 
advertising  matter  from  June  to  December,  at  which  latter  time 
two  solicitors  were  put  out  on  this  list  of  1000  residences  for 
the  purpose  of  determining  what  results  the  advertising  had 
accomplished  by  way  of  having  the  householders  wire  their 
houses.  In  April  the  solicitors  reported  that  243  houses  were 
found  wired,  and  that  during  the  period  of  their  work,  from  De- 
cember to  April,  653  of  the  occupants  made  request  for  wire- 
men  to  call  and  give  them  figures.  The  occupants  of  82  houses 
of  the  243  found  wired  voluntarily  stated  that  the  wiring  of  their 
houses  resulted  from  the  advertising  literature. 

If  every  central-station  manager  could  be  assured  of  obtain- 
ing results  that  would  show  a  percentage  one-half  as  great 
as  that  in  the  case  just  cited  it  would,  I  think,  be  safe  to  say 
there  would  not  be  a  central  station  but  would  take  advantage  of 
one  of  the  several  means  of  publicity  to  bring  to  the  immediate 
attention  of  the  public  served  by  his  station  the  many  uses 
to  which  electricity  can  be  advantageously  put,  and  to  give 
opportunity  to  the  public  to  appreciate  the  merits  of  electric 
service. 

How  can  we  expect  the  public  to  appreciate  the  merits  of 
electric  service  and  know  the  many  uses  to  which  electricity  can 
be  put  if  we  do  not  bring  to  its  attention  these  merits  and  uses? 
T)o  we  expect  that  some  kind  fairy  godmother  will  whisper  in 
the  ear  of  the  public  for  us  that  electric  service  for  lighting, 
power  and  so  forth,   is  the  best,  cheapest,  cleanest,  brighest. 


136 

most  convenient,  and  altogether  the  most  desirable  of  all  the 
means  for  these  purposes?  Shall  we  expect  to  depend  entirely 
upon  the  expensive  mode  of  publicity  derived  from  the  solicitor, 
unaided  by  advertising  as  a  forerunner?  Or  shall  we,  after 
looking  over  the  field  we  serve,  select  that  mode  of  advertising 
best  suited  to  the  conditions,  and  see  that  the  prospects  in  the 
field  are  reached  by  it  systematically  to  open  up  the  way  for  the 
solicitor,  and  thus  have  the  prospects  ready,  and  many  times 
with  minds  more  than  half  made  up  in  favor  of  the  service? 

None  of  us  can  estimate  the  many  indirect  advantages  the 
central  station  derives  from  comprehensive  advertising  in  the  way 
of  pres.tige  accruing  from  the  fact  that  the  public  places  its  esti- 
mate of  progressiveness  upon  the  business  that  uses  progress- 
ive methods.  It  certainly  makes  the  public  feel  that  he  who 
advertises  believes  in  his  wares. 

In  short,  the  central  station  that  does  not  advertise  fails  to 
make  use  of  one  of  the  most  productive  means  of  securing  more 
business  and  creating  new  business  at  the  lowest  cost,  and  I 
might  say  that  one  of  the  most  important  functions  of  good, 
sound,  sensible  advertising  is  the  opening  up  of  the  way  for  the 
creation  of  new  business. 

Some  will  doubtless  say  that  all  of  this  can  be  done  by  solicit- 
ing. Not  so;  for  if  the  solicitor  canvasses  the  whole  field 
presented  to  the  central  stations  I  dare  to  say  that,  unaided  by 
some  good  form  of  advertising  as  a  forerunner,  on  the  first  call 
a  hearing  will  not  be  accorded  him  by  a  majority  of  those 
called  upon,  and  particularly  will  this  be  true  in  the  residence 
districts.  But  with  good,  sound  advertising  preceding  the 
solicitor  and  paving  the  way  for  him,  and  making  unobtrusive 
calls  between  his  personal  calls,  he  will  find  the  otherwise  implac- 
able majority  ready  to  at  least  give  him  a  hearing,  which  is,  of 
course,  half  the  battle. 

I  do  not  presume  to  say  that  all  of  our  efforts  should  begin, 
live  and  end  in  advertising,  by  any  manner  of  means ;  but  it  is  a 
most  formidable  adjunct  to  the  sinews  of  war  for  the  conquest 
of  new  business,  when  properly  prepared,  used  and  followed  up 
for  the  local  conditions  to  be  met. 

Granting  that  the  central  station  of  to-day  can  not  afford  tcv 
omit  good,  sound,  systematic  advertising  from  its  fighting  equip- 
ment for  creating  and  getting  new  business,  it  will,  I  think,  also 
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be  as  readily  conceded  after  due  consideration  that  the  advertis- 
ing agency  or  specialist  is  invaluable  to  the  central  station  for 
furnishing  the  advertising  copy,  cuts  and  ipatter,  foi;  the  several 
reasons  above  recited. 

.     La%vrence  Manning 


DISPLAY-ROOM    AND    DEMONSTRATION'   AS    BUSI- 
NESS-GETTERS 

The  value  of  a  display-room  and  demonstration  as  business- 
?  getters  for  central  stations  is  now  being  realized  by  many,  and 
speaking  from  the  experience  of  the  company  with  which  I  am 
connected  I  can  say  that  I  consider  they.^ar€  most  impor- 
tant factors  in  connection  witfi  a  new-business  department.  The 
majority  of  gas  companies  maintain  a  display-room  even  in  places 
where  they  employ  no  solicitors  for  new  business  and  do  no  other 
advertising.  This  tends  to  prove  that  it  is  a  wise  policy  to  adopt; 
and  must  be  considered  by  them  a  large  factor  for  getting  busi- 
ness, especially  tljyse  companies  using  it  without  other  aid.  Up 
to  the  present  tin^*,  very  few  central  stations  have  opened  a  dis-^ 
play-room,  due,  no  doubt,  to  the  fact  that  its  importance  as  a 
busitiess-g^etter '  has  never  been  fully  brought  to  their  attention] 
The  few  central  stations  maintaining  display-rooms  consider  thent 
valuable  means,  of  advertising,  also  of  considerable  educa-J 
tional  value.  The  Boston  Edison  Company  is  the  pioneer  in.  thisj 
line;  having  maintained  a  very  extensive  and  elaborate  displays 
room  for  several  years,  evidently  realizing  long  ago  its  efficacy 
as  a  business-getter.  The  results  obtained  by  the  display-room 
.  of  the  Boston  Edison  Company  have  been  so  satisfactory  that  in 
moving  into  the  new  building,  recently  completed,  more  room 
has  been  given  and  efforts  have  been  doubled  to  make  it  as  inter- 
esting and  attractive  as  possible.  Figure  i  shows  a  view  recently 
taken  of  this  display-room.  Many  central  stations  throughout  the 
country  have  a  few  motors  fixtures  and  miscellaneous  appli- 
ances on  display,  but  no  effort  has  apparently  been  made  to  show 
them,  and  in  some  cases  the  display  is  allowed  to  remain  month 
after  month.    A  display  of  this  character  is  of  little  value. 

To  obtain  the  best  results,  the  display-room  should  be  located 
in  a  store  on  a  prominent  street,  with  large  show  windows  brightly 
and  attractively  lighted,  and  kept  open  evenings..   Manufacturers 
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are  generally  willing  to  co-operate,  and  apparatus  can  be  secured 
from  many  of  them  on  consignment,  as  it  gives  them  an  oppor- 
tunity to  show  their  goods  umier  most  favorable  conditions. 
Local  concerns,  however,  should  be  given  preference,  as  it  tends 
to  create  a  feeling  of  good  will  and  co-operation  on  their  part, 
which  should  be  encouraged.  Needless  to  say,  everything  elec- 
trical should  be  installed,  connected  and  ready  for  demonstra- 
tion at  any  and  all  times.    It  is  desirable  to  have  in  operation  as 


Fig.   I — Interior   View  of  Boston   Edison   Company's   Display-Room 


many  working  exhibits  as  possible,  such  as  pumps,  coffee  mill, 
meat  chopper,  Gray  telautograph,  forge  blower ;  also  sign  flashers, 
self-flashing  lamps,  and  so  forth.  Everything  should  be  up  to 
date.  Apparatus  out  of  order  should  either  be  repaired  promptly 
or  removed  and  nothing  obsolete  allowed  to  remain. 

A  capable  man  should  be  selected  to  take  charge — one  who 
is  thoroughly  familiar  with  the  details  of  every  device  exhibited — 
and  with  assistants  equally  well  posted.  Young  women  as  demon- 
strators on  domestic  appliances  are  usually  the  most  satisfactory. 
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They  should  be  of  good  appearance,  able  to  talk  interestingly  and 
convincingly,  and  be  enthusiastic  over  the  merits  of  the  devices 
shown.  It  is  alsc)  essential  that  all  of  the  attendants  have  at  least 
some  of  these  qualifications.  Without  them  you  are  failing  to 
catch  and  hold  the  interest  of  the  casual  visitor  by  not  having 
your  goods  presented  in  the  proper  manner.  It  is  a  good  prac- 
tice for  the  young  women  to  wear  maids'  caps  and  aprons,  or 
other  suitable  costumes.  This  gives  a  touch  of  distinction  and 
is  especially  desirable  where  other  demonstrations  of  food  arc 
being  given,  for  instance,  in  a  food  fair. 

The  announcement  of  the  opening  of  a  display-room,  and 


Fig.   2 — Invitation    Distributed  to   Customers   by   the    Company 


later  the  appliances  being  demonstrated  at  different  intervals,  can 
be  done  through  the  columns  of  the  local  newspapers,  in  addition 
to  printed  invitations  distributed  to  customers  of  the  company. 
Small  pasters  or  stickers  can  be  attached  to  your  customers' 
monthly  bills,  calling  their  attention  to  an  appliance  being  demon- 
strated in  your  display-room  at  that  time.  Of  course  there  is  no 
limit  to  the  circular  matter  that  can  be  distributed  in  this  connec- 
tion, but  from  the  experience  of  our  company  we  found  but  little 
printers'  ink  necessary,  which  was  probably  due  to  the  prominent 
location  of  our  display-room. 

The  show  window  is  of  the  utmost  importance  and  should 
be  carefully  and  thoughtfully  planned  to  make  it  as  attractive  as 
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possible.  That  the  window  attracts  and  holds  the  attention  of  the 
passer-by  is  shown  in  Figure  3.  Upon  it  largely  depends  the 
number  of  people  visiting  your  display-room.  It  is  well  to 
arrange  for  demonstrations  in  your  window  of  as  many  appli- 
ances as  possible,  taking  one  at  a  time  for  a  few  weeks  each.  For 
instance,  have  a  ,young  woman,  wearing  a  suitable  costume,  bake 
biscuits  in  an  electric  oven  and  distribute  them  in  pasteboard 
boxes  to  visitors  as  souvenirs.  Take  the  electric  flat-iron  next-; 
after  that  the  sewing-rnachine  motor,  and  so  forth.    Don't  con- 
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Fig.  3 — The  Crowds  Watching  Demonstration  in  Windows 


fine  your  demonstrations  only  to  good  revenue  producers,  but 
take  the  Gray  telautograph,  the  commercial  graphophone,  and 
other  devices,  giving  you  the  variety  necessary  to  stimulate  and 
hold  the  interest  of  the  public.  It  is  also  a  good  plan  to  have  in 
your  window  some  attraction  after  the  premises  are  closed.  A 
large  Holophane  hemisphere  (about  20  inches  in  diameter),  with 
self-flashing  colored  lamps  arranged  to  bum  all  night,  gives  a 
very  pretty  effect  and  will  attract  the  attention  of  the  passer-by 
to  the  window.    This  can  be  replaced  with  the  winking  owl,  and 
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other  novelties  from  time  to  time.  Different  ipethods  of  window 
lighting  can  be  advantageously  shown  in  your  windows,  and  the 
wiring  arranged  so  that  one  method  of  a  kind  can  be  shown  at 
a  time  to  an  interested  merchant. 


Fig.  4 — Electric  ally- Baked  Biscuits 

The  interior  lighting  can  be  arranged  for  display,  also  to 
show  the  differerit'methods  of  illumination,  together  with  various 
styles  of  fixtures  for  use  in  the  home,  store>  office,  and  so  forth. 
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Fig.  5— Demonstrator  Baking  Biscuits 


and  special  types  of  lamps,  such  as  mercury  vapor,  and  others. 
Now  that  proper  illumination  is  being  considered  more  than  here- 
tofofe,  it  Is  wdl  to  have  a  srhall  room  or  booth  that  cail  be  dark- 
ened for  the  purpose  of  showing  the  effect  of  different  styles  and 
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types  of  shades ;  also  effect  of  different  wall  colorings.  The  latter 
may  be  accomplished  by  means  of  a  variety  of  shades  or  curtains 
on  rollers. p^ce^  on  side  walls  near  the  ceiling,  by  use  of  which 
different  color  schemes  may  be  obtained. 

The  interior  furnishings  should  be  arranged  as  attractively 
and  artistically  as  possible.  A  dark  nook  or  comer,  if  any,  may 
be  transformed  into  a  small  booth  darkened  with  hangings  for 
displaying  portable  fixtures  to  advantage,  as  shown  in  Figure 
6.  By  co-operating  with  the  local  fixture  concerns  you  can,  no 
doubt,  make  arrangements  whereby  each  of  them  will  have  an 
opportunity  of  displaying  their  fixtures  in  this  booth  at  different 


Fig.  6 — How  a  Dark  Corner  Can  Be  Used  for  Decorative 
Lamp   Display 


intervals.  The  grouping  of  other  appliances,  such  as  dental  and 
medical  apparatus,  can  be  effectively  arranged  on  tables. 

The  domestic  heating  and  cooking  appliances  may  best  be 
shown  in  small  rooms  or  divisions  arranged  as  nearly  as  pos- 
sible to  represent  a  kitchen  or  a  dining-room.  Figure  7  shows 
one  of  our  windows  fitted  up  temporarily  as  a  kitchen,  while 
Figure  8  represents  a  dining-room — the  latter  being  a  permanent 
arrangement. 

To  those  companies  that  may  at  some  later  date  inaugurate 
a  display-room,  let  me  suggest  that  it  is  important  that  consider- 


Fig.  7 — Window  Fitted  Up  Temporarily  as  a  Kitchen 


Fig.  8 — One  of  the  Exhibition  Spaces  Arranged  as  a  Dining-Room 
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Fill.    9 — Temporary*  DisJ'laY'-Room,    Narragansett    Electric    Lighting 
.   Company    Providence,  R.   I. 
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able  attention  be  g^ven  it  in  order  to  secure  the  best  results.  If 
it  is  ruii  as  a  side  issue,  you  not  only  show  it  in  appearance,  but 
fail  to  accomplish  proper  results.  Too  much  can  not  be  expected 
of  direct  results.  The  results  at  the  start  will  probably  be  small, 
but  should  increase  from  time  to  time  as  the  public  becomes 
familiar  with  it. 

C  R.  Davenport 


NEW  BUSINESS  BY  INDIRECT  METHODS 
Central-station  managers  who  have  given  the  question 
thought  will,  I  believe,  admit  that  it  is  more  diflScult  to  approach 
and  enlist  the  attention  and  interest  of  residential  prospects  than 
those  of  a  commercial  character.  The  business  man  or  his 
representative  can  be  found  during  business  hours,  and  is  sus- 
ceptible to  arguments  that  would  not  carry  with  the  householder. 
To  illustrate:  We  often  find  that  after  equipping,  we  will  say, 
Jones'  shoe  store  with  a  first-class  electric-lighting  effect,  his 
competitor,  Mr.  Brown,  will  be  inclined  to  have  something  just 
as  good  as  Jones  when  his  attention  is  called  to  the  superiority 
o^  the  other  fellow's  illumination.  It  would  be  the  height  of 
presumption,  however,  to  say  to  the  lady  of  the  house  that  her 
next-door  neighbor  burned  electric  light  and  if  she  wanted  to  be 
up  to  date  and  hold  her  own  it  would  be  well  to  follow  suit 
The  writer  has  observed  many  cases  where  an  entire  neighbor- 
hood has  followed  the  example  of  the  first  person  installing 
electricity.  From  experience  it  has  been  a  waiting  game,  how- 
ever, and  not  one  susceptible  of  acceleration  by  a  line  of  argu- 
ment that  could  be  followed  and  would  be  readily  welcomed 
in  the  case  of  the  storekeeper. 

The  Union  Electric  Company,  of  Dubuque,  has  for  the  past 
two  years  made  a  special  effort  to  secure  additional  connected 
load  from  the  residential  districts.  Bulletins,  circular  letters, 
special  matter  furnished  by  the  trade,  newspaper  space  and 
personal  solicitation  have  been  used  to  bring  about  the  desired 
results.  That  the  seed  thus  sown  has  been  well  sown  is  evidenced 
by  tfie  securing  of  a  large  amount  of  business  that  we  have  been 
pegging  away  at  for  several  years. 

While  "In  the  spring  a  young  man's  fancy  lightly  turns  to 
thoughts  of  love,"  the  central-station  managers'  thoughts  turn 
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to  house-cleaning,  carpet-beating,  and  the  general  spring  renova- 
tion undertaken  by  the  progressive  housewife — ^what  better  season 
for  the  vigorous  prosecution  of  the  residential  campaign? 

The  company  concluded  that  with  all  the  word-paintings, 
illustrated  matter,  and  so  forth,  that  had  gone  from  its  office 
to  the  prospects  it  was  about  time  to  give  the  public  at  large  an 
ocular  demonstration.  The  first  plan  was  to  put  on  a  simple 
cooking  demonstration  with  a  daily  lecture,  introducing  at  the 
same  time  the  sewing-machine  motor,  electric  iron,  chafing  dish, 
heating  pad,  and  other  of  the  well-known  and  thoroughly 
reliable  devices.  It  came  to  the  attention  of  the  company  that 
the  Household  Economics  Division  of  the  Dubuque  Woman's 
Qub  was  ambitious  to  enlighten  the  public  along  the  lines  of 
domestic  science.  This  club  has  a  membership  of  400  of  the 
city's  representative  women.  The  company  realized  that  the 
hearty  co-operation  and  support  of  the  club  would  lend  a  tone 
and  dignity  to  the  proposed  demonstration  that  it  would  be 
impossible  to  otherwise  attain.  Knowing  that  the  club  would 
not  consider  lending  its  name  to  any  movement  that  was  plainly 
based  on  commercialism,  the  company  made  a  proposition,  which,^ 
stated  briefly,  was  as  follows: 

We,  the  company,  will  take  care  of  every  item  of  expense 
involved  in  a  iS-day  series  of  lectures  and  demonstrations^  pro- 
vide the  demonstrators,  tools,  appliances  and  foodstuffs  required, 
and  undertake  all  expense  of  entertainment  of  the  lecturers  who 
may  respond  to  an  invitation  of  the  division.  The  movement  will 
be  announced  as  under  the  sole  direction  of  the  division;  com- 
pany's name  will  not  be  featured,  or,  in  fact,  appear  in  any  man- 
ner unless  it  be  on  some  of  the  advertising  matter  that  will  be 
given  to  parties  interested  in  the  appliances  shown.  The  com- 
pany's object  is  entirely  educational — no  price  tags  will  be 
attached  to  any  electrical  device  and  no  prices  quoted  unless 
requested,  the  idea  being  that  the  company's  benefits  will  be 
indirect,  following  in  the  wake  of  such  interest  as  may  be  created 
through  the  lectures  and  exhibits. 

This  arrangement  having  been  effected,  the.  company  secured 
a  storeroom  on  the  main  street  in  the  heart  of  the  commercial 
district  The  room  was  40  feet  front,  125  feet  deep,  with  a 
16-foot  ceiling  and  two  handsome  plate-glass  show  windows. 


147 

The  first  and  most  important  feature  was  the  construction 
of  a  model  six-room  cottage,  the  ground  plan  of  which  will  be 
shown  to  those  interested,  but  it  is  better  illustrated  by  the 
photographs  accompanying  this  article.  This  cottage  was  a  com- 
plete structure  in  every  detail  except  the  extension  of  the  shingle 
roof  beyond  the  centre  of  the  peak,  as  shown  in  photograph 
taken  from  the  front.  The  rooms  were  finished  with  tongue- 
and-groove  material  of  first  quality,  and  the  color  scheme  carried 
throughout  as  if  for  actual  occupancy.  The  furnishings  were 
complete  in  every  detail,  electricity  naturally  being  featured.  On 
the  porch  was  shown  a  i6-cp  lamp  enclosed  in  a  ground-glass 
globe  with  a  metal  vine-and-leaf  design  encircling  the  same.  At 
the  front  door  was  regulation  push-button  for  bell,  the  hall  was 
'well  lighted  with  ground-glass  ball,  same  containing  a  32-cp 
lamp.  The  idea  being  to  show  eflFects  which  were  not  extrava- 
gant, thereby  catering  to  the  popular  demand,  simplicity  and 
efficiency  were  more  of  a  consideration  than  any  other.  The 
parlor  had  a  simple  three-light  fixture,  luminous  radiator,  and 
on  a  pedestal  in  one  comer  was  a  banquet  lamp  of  neat  design. 
The  bed-chamber  was  equipped  with  two  two-light  brackets,  a 
turndown  night-lamp  on  a  small  table,  which  also  carried  an 
electric  milk-bottle  warmer .  and  a  heating  pad.  An  electric 
curling  iron  found  a  place  on  the  dresser,  and  attached  to  the  head 
of  the  brass  bedstead  was  a  special  reading  lamp  -^iih  chain 
pull  socket. 

The  dining-room  color  scheme  was  red,  white  and  black. 
On  the  ceiling  were  four  frosted  lamps  in  the  form  of  a  square 
around  a  handsome  art  glass  centre-piece  suspended  by  a  chain 
over  the  dining  table.  The  ceiling  lamps  were  fitted  with  red 
paper  shades,  a  Japanese  conceit,  which  harmonized  with  the 
rug  and  centre-piece.  In  the  dining-room  was  a  fully-equipped 
breakfast  set;  it  contained  a  coffee  percolator,  a  toaster,  a  large 
chafing  dish,  and  a  small  stove  for  use  in  connection  with  one 
of  the  several  extra  utensils.  During  the  demonstrations  this 
set  was  very  effectively  shown  in  service,  the  idea  being  to  illus- 
trate the  readiness  and  ease  with  which  a  substantial  breakfast 
could  be  prepared  and  served  in  the  dining-room. 

The  library,  or  den,  carried  two  complete  lighting  schemes. 
In  moments  of  lassitude  a  delightfully  restful  sensation  would  be 
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induced  through  the  subdued  effect  of  the  red  art  glass  lamp  on 
the  centre  table,  on  which  was  also  placed  the  smoking  set.  When 
general  illtunination  was  required,  it  was  well  provided  for 
through  four  i6-cp  lamps  on  the  ceiling,  these  being  enclosed  in 
ground-glass  balls. 

The  pantry  had  one  lamp  in  the  centre,  equipped  with  a  two-  * 
ball  adjuster  which  would  permit  the  housekeeper  to  carry  the 
light  to  any  point  desired  in  the  room.    In  the  kitchen  was  shown 
an  electric  cabinet  with  all  appliances. 

In  the  several  rooms  described  mention  is  made  of  the 
electrical  features  only.  The  furnishings  were  carefully  worked 
out,  and  no  detail  was  overlooked,  even  to  the  plate  rail  with 
its  plates  in  the  dining-room,  curtains  at  the  windows,  door- 
mat on  the  front  porch,  telephone  in  the  rear  hall,  push-buttons 
in  all  rooms,  dish-towel  wringer  in  the  kitchen,  and  all  of  the 
many  little  details  that  go  to  make  a  thoroughly  complete  domes- 
tic establishment.  The  furnishings  were  provided  by  the  dealers 
of  the  city,  who  contested  most  spiritedly  for  the  privilege  of 
contributing  their  choicest  stock  for  the  demonstration. 

There  were  no  demonstrations  in  the  cottage  proper,  but  it 
was  at  all  times  illuminated,  with  an  attendant  who  manipulated 
the  flush  switches  to  show  the  visitors  the  various  eflFects  obtain- 
able. The  15,000  people  who  passed  through  the  cottage  went 
in  over  the  front  porch,  through  the  main  hall  into  a  rear  hall 
affording  a  second  view  of  the  dining-room,  by  pantry  through 
the  kitchen  into  a  passage  leading  to  the  main  demonstration 
hall.  By  the  photographs  it  will  be  noted  that  a  bit  of  turf  was 
provided  on  both  sides  of  the  cottage  entrance,  with  blooming 
flowers  in  boxes  at  the  windows. 

Formal  opening  of  the  series  was  a  reception  to  the  Dubuque 
Woman's  Club  by  the  Household  Economics  Division.  Admis- 
sion was  by  card  of  invitation.  An  orchestra  was  provided,  and 
more  tl^an  400  of  the  recipients  of  invitations  responded.  At  the 
conclusion  of  the  reception  refreshments  were  served  by  the 
city's  leading  caterer — the  coffee,  tea  and  chocolate  being  pre- 
pared with  electric  devices  in  view  of  the  guests  of  the  evening. 
The  ices  were  full-sized  models  of  i6-cp  lamps  in  various  colors. 

On  the  following  day  the  demonstration  was  opened  to  the 
general  public,  the  programme  being  as  follows :  Doors  open  at 
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I  p.  m.,  with  three  operators  demonstrating  motor-driven 
washing  machine  and  wringer,  electric  clothes-drying  cabinet, 
electric  irons  and  motor-driven  mangle.  These  operators  worked 
continuously  from  one  until  six  o'clock.  Two  operators  were 
engaged  with  motor-driven  sewing  machines — one  on  practical 
everyday  lines,  such  as  shirts,  underwear,  dresses,  and  so  forth, 
the  second  on  finer  work,  such  as  shirtwaists,  lace  collars,  hand- 
kerchiefs and  lingerie. 

On  the  right  of  the  hall  Miss  Martin,  from  one  until  three 
o'clock,  demonstrated  coffee  percolators,  teapots  and  a  battery 
of  chafing  dishes  which  dispensed  a  continuous  stream  of  delfcious 
fudges  and  other  confections.  She  also  demonstrated  the  oven 
on  small  cakes,  cookies  and  pastries.  To  afford  a  more  bountiful 
supply  of  coffee  than  the  percolators  could  furnish  on  account 
of  the  large  demand,  a  four-gallon  electric  coffee  machine  was 
installed,  with  an  attendant  to  draw  the  fragrant  beverage  for 
the  visitors.  From  three  until  five  o'clock  Mrs.  Sanborn  lectured 
and  demonstrated  on  the  left  of  the  hall,  her  equipment  consisting 
of  the  largest  size  cooking  outfit,  with  a  complete  line  of  heating 
units,  a  motor-driven  bread-mixer,  a  motor-driven  dish-washing 
machine,  a  large  ice-box  well  stocked,  and  such  other  equipment 
as  was  required.  With  a  seating  capacity  in  front  of  the  lec- 
turer's platform  which  accommodated  500  persons,  during  the 
15-day  course  there  was  never  a  vacant  chair,  many  being  com- 
pelled to  stand  throughout  the  two  hours  consumed  by  Mrs, 
Sanborn  in  her  lectures  and  demonstrations.  The  lectures  were 
given  in  plain  terms,  the  idea  being  to  cater  to  the  more  popular 
everyday  class  of  cookery  than  to  go  into  specialties.  The  public 
was  admitted  from  one  to  six  only.  In  the  evening  a  two-hour 
session  was  devoted  to  a  class  of  about  75  who  desired  spedal 
instruction. 

In  addition  to  the  devices  above  described,  there  was  a  hand- 
some display  of  banquet  lamps  and  general  lighting  effects,  as 
well  as  domestic  utilities,  by  a  local  electrical  contracting  firm. 
This  firm  was  admitted  at  the  request  of  the  lighting  company, 
with  the  understanding  that  it  would  attempt  no  sales,  though 
prices  could  be  quoted  to  inquirers.  The  only  advertising  shown 
in  the  hall  during  the  series  was  the  sign  of  the  contracting  firm 
and  in  one  section  or  comer  of  the  hall  a  group  of  cards  stating 
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that  the  various  furnishings  were  from  the  firms  whose  names 
were  mentioned.  The  only  paid  advertising  in  connection  with 
the  announcements  of  the  lectures  and  demonstrations,  consisted 
of  a  double-column  five-inch  space  inserted  in  the  three  daily 
papers  and  carried  throughout  the  course.. 

Each  of  the  papers  devoted  from  a  half  to  a  column  and  a  half 
of  reading  matter  each  day  in  a  recitation  of  the  progress  of  the 
work.  The  company's  scrap-book  contains  over  50  columns  of 
solid  reading  matter,  all  of  which  the  newspapers  were  glad  to 
publish  from  the  fact  that  it  was  regarded  as  live  news  matter. 

During  the  series  there  were  special  evening  features  consist- 
ing of  lectures  by  individuals  well  known  in  the  field  of  domestic 
science.  There  was  also  an  evening  devoted  to  a  discussion  of  the 
advisability  of  introducing  domestic  science,  or  the  art  of  home- 
making  and  housekeeping,  in  the  public  schools,  in  a  regular 
course.  This  debate  was  participated  in  by  the  superintendent 
of  the  Board  of  Education  and  many  of  the  progressive  minds 
of  the  dty. 

Admission  to  all  of  the  evening  aflFairs  was  by  card  only, 
cards  being  readily  obtainable  upon  request  to  members  of  the 
division  or  club.  Every  evening  event  was  attended  to  the 
capacity  of  the  hall.  The  rear  end  of  the  hall  was  completely 
blocked  by  the  cottage ;  in  the  front  end  lamp-black  was  applied 
to  the  windows  over  the  top  of  the  display  sections,  thereby 
shutting  out  all  natural  light  and  giving  the  artificial  brand  the 
entire  field  without  competition. 

One  feature  of  the  demonstration  was  an  afternoon  devoted 
to  the  children.  Ten  demonstrators  and  attendants  prepared  and 
distributed  candy  and  cake  to  700  children  at  the  conclusion  of 
a  simple  little  lecture  by  Mrs.  Sanborn. 

During  the  series  more  than  15,000  people  were  recorded 
by  the  doorkeepers  as  having  attended  the  lectures  and  demon- 
strations. The  movement  involved  the  company  in  considerable 
expense,  and  its  employees  in  much  work,  four  or  five  of  the  com- 
pany's people  being  in  constant  attendance. 

The  writer  has  been  asked  by  a  number  of  central-station 
managers  if  the  money  and  time  were  well  spent  While  suffi- 
cient time  has  not  yet  elapsed  in  which  we  could  expect  any 
great  return,  we  already  feel  that  the  movement  was  entirely 
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successful,  and  we  contemplate  making  it  an  annual  event  We 
can  not  conceive  how  money  could  be  better  spent  People  of 
that  class  who  would  not  consider  attending  a  pure-food  show, 
who  could  not  be  induced  to  visit  our  offices  and  display-rooms, 
visited  these  demonstrations  many  times,  and  took  a  keen  interest 
in  all  they  saw  and  heard. 

I  would  say  here  that  the  company  did  not  go  into  this 
proposition  with  the  idea  of  securing  large  direct  returns,  but 
on  the  broad  gauge  that  the  public  required  enlightenment  con- 
cerning the  flexibility  of  electricity,  and  the  convenience  and 
comfort  which  it  carries  to  the  home.  A  large  proportion  of  our 
audiences  had  never  used  electricity  and  knew  absolutely  nothing 
of  the  many  excellent  devices  which  were  so  ably  demonstrated. 
The  feature  that  excited  the  keenest  interest  was  the  series  of 
evolutions  whereby  a  basket  of  soiled  linen,  or  to  use  a  more 
democratic  term,  the  family  wash,  was  on  the  finished  racks 
ready  for  use  three  hours  after  having  been  dumped  alongside 
the  motor-driven  washing  machine.  Many  experienced  house- 
wives were  inclined  to  discount  the  announcement  that  40  pieces 
of  miscellaneous  linen  and  wearing  apparel  could  be  washed, 
rinsed,  blued,  starched,  dried  and  ironed  in  three  hours.  With 
five  or  six  instalments  going  through  this  operation  daily  all 
doubts  were  removed.  Many  critical  persons  examined  the  work 
closely,  and  invariably  pronounced  it  far  superior  to  the  results 
obtained  in  their  individual  establishments.  One  difficulty  en- 
countered was  to  secure  a  sufficient  stock  of  material  with  which 
to  engage  the  operators.  It  was  found  necessary  to  visit  a  num- 
ber of  private  residences  each  morning,  soliciting  the  privilege 
of  taking  over  the  responsibilities  of  the  laundress.  It  might  be 
stated  incidentally  that  this  was  excellent  advertising  and  resulted 
in  the  immediate  sale  of  quite  a  number  of  irons.  Particular 
attention  was  given  to  the  work,  and  because  of  the  beautiful 
condition  in  which  the  linens  were  returned  it  was  unnecessary 
to  sing  the  praises  of  the  electric  iron. 

Within  15  days  following  the  demonstrations,  the  contractor 
who  had  an  exhibit  placed  on  his  books  16  house-wiring  orders. 
The  contractor  and  the  company  have  received  orders  for  6 
sewing-machine  motors,  18  electric  irons  and  12  or  15  pieces  of 
miscellaneous  heating  devices.    In  addition  to  this  some  30  or  40 


15^ 

residential  contracts  are  being  figured,  with  every  indication  of 
the  greater  percentage  being  closed.  We  feel  that  the  results  will 
filter  in  for  a  year,  and  possibly  during  thiS  next  two  or  three 
years  additions  to  the  connected  load  will  come  in  as  the  result 
of  the  late  demonstration.  One  direct  result  has  been  the  engage- 
ment of  Mrs.  Sanborn  to  return  for  a  three-weeks'  engagement  at 
one  of  the  large  Catholic  educational  institutions.  This  will 
result  in  the  equipment  of  a  complete  electric  kitchen,  and  while 
the  revenue  from  this  individual  case  may  not  be  large  the 
indirect  benefits  will  be  of  great  value,  as  undoubtedly  other  insti- 
tutions will  be  inclined  to  duplicate  the  move  of  the  first  men- 
tioned. 

Concerning  the  cost  of  the  movement,  detail  of  the  same  is 
submitted  herewith. 

COST  OF  DEMONSTRATION 

Printing  and  advertising $112.57 

Demonstrators,  assistants,  and  expenses  of  same 366.66 

Supplies  for  demonstrator  and  caterer 190.60 

Watchmen  , .  83.45 

Miscellaneous  expenses 165.07 

Construction  and  finishing  of  cottage 360.75  • 

Total  $1,279.10 

As  an  indirect  method  of  enlisting  the  attention  and  interest 
of  the  desirable  classes,  this  company  feels  that  the  plan  as  briefly 
outlined  in  this  statement  will  prove  effective  even  though  it 
may  be  materially  modified. 

U  D.  Mathes*  Dubuque^  Iowa 


NEW  BUSINESS  BY   INDIRECT   METHODS 

The  purpose  of  this  paper  is  to  describe  a  means  of  securing 
new  business  by  indirect  methods  used  in  St.  Paul. 

Food  fairs,  electric  shows,  advertising  shows,  automobile 
exhibits,  and  so  forth,  are  drawing  thousands  of  people  in  the 
larger  cities  every  year.  When  the  St.  Paul  Lodge  of  Elks 
planned  a  pure-food  show  and  horrie  industrial  carnival,  to  be 
held  for  a  week  in  the  armory,  it  presented  a  peculiarly  appro- 
priate opportunity  to  demonstrate  to  the  people  of  St.  Paul  the 
many  sanitary  and  other  reasons  for  the  use  of  electricity  for 
cooking,  heating,  lighting  and  ventilating,  and  to  show  the  pos- 
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sibilities  of  improved  electric  appliances.  While  looking  at  the 
different  exhibits  of  pure  food,  the  people  could  be  easily  inter- 
fered in  electric  methods  of  preparing  these  products  for  the 
table,  and  in  modern  methods  of  using  electricity  for  light,  heat 
and  power. 

The  armory  building  was  well  adapted  for  the  purpose. 
Upon  the  space  reserved  for  the  company,  in  the  centre  of  the 
hall,  an  octagonal  booth  was  erected,  shown  in  Figure  i,  provided 
for  serving  and  demonstrating  oh  all  sides,  thus  reaching  a  large 
number  of  people  at  the  same  time.  The  large  electrize  sign  over 
the  top,  and  the  eight  illuminated-letter  panel  signs  around 
the  upper  border,  served  to  attract  attention  to  the  booth. 

Two  of  the  representatives  were  detailed  each  afternoon 
and  evening  for  duty  at  the  show  to  e^^plain  appliances  and 
answer  questions.  For  the  direct  demonstration  of  the  appli- 
ances, the  ten  young  lady  demonstrators  regularly  employed  by 
the  company  were  admirably  adapted  for  showing  the  operation 
of  appliances  to  best  advantage,  as  each  of  these  young  ladies 
is  a  graduate  of  the  university  school  of  domestic  science,  and 
can  talk  intelligently  on  subjects  of  domestic  economy,  as  well 
as  show  how  to  make  a  welsh  rarebit  in  the  electric  chafing  dish, 
or  use  an  electric  flat-iron.  These  young  ladies  are  regularly 
employed  by  the  company  in  making,  house-to-house  demon- 
strations of  gas  ranges,  broiling  or  baking  on  the  ranges  in  the 
consumers'  own  kitchens  under  actual  working  conditions,  and 
were  thus  familiar  with  appliances  and  with  the  routine  work  of 
the  company. 

The  booth  was  a  busy  place  throughout  the  afternoons  and 
evenings  of  the  week  the  show  was  held,  and  the  eight  broad 
counters  were  none  too  large  to  permit  serving  all  the  people 
that  wanted  to  examine  the  exhibit,  ask  questions,  and  try  the 
electric  coffee,  welsh  rarebit,  or  cakes  baked  in  the  electric  oven. 
One  side  of  the  booth  was  used  for  the  electric  flat-iron  exhibit, 
one  of  the  young  ladies  showing  the  convenience  and  perfect 
work  possible  by  its  use  on  linens,  laces  and  difficult  work. 
Another  counter  showed  the  electric  coffee  percolator,  its  product 
being  served  with  wafers  or  with  cakes  baked  in  the  electric  oven, 
which  was  in  operation  at  one  side  where  it  could  be  easily  seen. 
At  another  counter  welsh  rarebit  was  served  from  the  electric 
chafing  dish;  and  the  convenience  of  this  method  of  entertaining 
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one's  friends  was  explained.  The  remainder  of  the  booth  was^ 
used  for  the  luminous  radiator,  electric  stoves,  electric  gjids 
and  broilers,  electric  frying  pan,  cereal  cooker,  egg  boilers, 
water  heaters  and  milk  warmers.  The  use  of  small  electric 
motors  was  also  explained  by  fan  motors,  sewing-machine  motors 
and  buffing  and  grinding  motors.    The  outline  and  display  light- 


FiG.  I — Booth  at  Pure  Food  Show,  St.  Paul  Lodge  of  Elks 


ing  of  the  booth  was  useful  in  showing  the  possibilities  of  electric 
advertising  to  the  merchants. 

The  time  while  people  were  being  served  was  used  in  telling 
them  about  the  appliances,  answering  questions,  and  interesting 
them  in  electric  methods  of  cooking.  They  were  also  given  sou- 
venirs and  literature  to  be  taken  away  and  read  at  leisure.    These 
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souvenirs  included  aluminum  thimbles,  celluloid  buttons,  yard 
stidcs,  and  so  forth,  each  carrying  some  advertising  matter 
descriptive  of  the  product  or  service  of  the  company.  From  the 
fact  that  the  souvenirs  were  useful  in  character  they  were  carried 
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Fig.  2 — Advertisement  of  St.  Paul  Gas  Light  Company,  Showing 
Booth  in  Eiffel  Tower  Design 

home  and  kept,  furnishing  a  standing  advertisement  of  consider- 
able value,  in  addition  to  popularizing  the  exhibit  at  the  time. 

The  results  of  this  show  more  than  fulfilled  expectations; 
the  number  of  people  attending  during  the  week  was  about 
35,000,  and  from  the  position  in  the  community  of  the  men 
behind  the  enterprise,  the  publicity  gained  was  most  valuable. 
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The  second  show  of  this  kind  in  which  the  company  took 
part  was  in  April  of  this  year.  This  show  was  given  by  the 
Junior  Pioneers  and  was  called  the  "Streets  of  Paris."  It  was 
held  in  the  St.  Paul  Auditorium,  which  had  been  completed  and 
turned  over  to  the  city  only  a  few  weeks  before.  The  perfect 
appointments  and  popularity  of  this  new  auditorium,  built  by 
popular  subscription  by  the  people  of  St.  Paul,  assured  the  suc- 
cess of  the  undertaking,  and  not  less  than  50,000  people  attended 
the  show  during  the  week.  The  methods  of  demonstrating  at  this 
show  were  similar  in  every  respect  to  the  previous  one,  but  the 
design  of  the  booth,  rL-sulting  from  the  nature  of  the  carnival, 
was  even  better  ad^^pted  for  display  purposes. 

The  booth  reserved  for  the  company  was  a  reproduction  of 
the  Eiffel  Tower,  shown  in  Figure  2,  and  was  located  in  the 
centre  of  the  hall,  which  was  arranged  to  represent  the  streets 
and  buildings  of  the  French  capital.  Newspaper  space  was  used 
in  giving  publicity  to  the  exhibit,  one  of  the  advertisements  used 
being  shown  in  Figure  2.  •    , 

The  amount  of  new  business  these  shows  were  the  indirect 
means  of  securing  and  holding  is  extremely  difficult  to  calculate. 
The  interest  in  the  show  and  in  the  company's  exhibit,  and  the 
number  of  people  it  was  possible  to  reach  in  a  convincing  way, 
would  hardly  have  been  accomplished  by  any  other  means.  The 
favorable  comment  of  press  and  public,  and  the  spirit  of  co-opera- 
tion shown  by  the  company  toward  two  bodies  of  the  best  busi- 
ness men,  can  hardly  be  estimated  in  dollars  and  cents.  It  is 
considered  that  the  results  more  than  justified  the  exhibits. 
Although,  these  results  are  difficult  of  immediate  analysis,  the 
effect  is  far-reaching,  and  the  company  will  reap  its  reward  for 
a  long  time  to  come. 

George   Stelnivedell 

DISCUSSION 

Mr.  Seelman  :  With  reference  to  the  papers  of  Mr.  Mackie 
and  Mr.  Manning,  in  connection  with  the  advertising  done  by 
the  agencies,  and  the  value  of  it  to  central  stations,  particularly 
to  the  smaller  central  stations,  I  believe  such  advertising  can  be 
made  of  much  more  value  than  it  is  to-day.  It  is  not  sufficiently 
business-like,  sufficiently  concrete,  for  the  most  part.  If  I  were  to 
go  before  you,  as  a  possible  customer  for  electric  lighting,  and 
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tell  you  the  advantages  of  electric  current  in  your  home — how  no 
matches  are  required,  it  does  not  throw  dirt  on  the  ceiling,  does 
not  eat  up  the  oxygen,  and  so  on — ^you  would  say,  "Yes,  I  know 
that,"  and  that  would  probably  be  the  end  of  it  But  if  I  should 
say,  "I  know  you  want  electric  light  in  your  home,  and  realize 
the  advantages  and  convenience  of  it,  and  the  reason  you  have 
not  got  it  is  because  the  house  is  not  wired ;  I  will  find  out  and 
let  you  know  how  much  it  will  cost  you  to  wire,  and  if  you  are 
-not  disposed  to  pay  for  it  in  a  Itrnip  sum  I  will  spread  the  pay- 
ments over  one  year,  in  monthly  instalments  without  interest" — 
I  think  I  should  be  more  likely  to  get  business  in  that  way  than 
if  I  merely  relied  on  general  statements,  telling  how  good  electric 
light  is.  Make  that  one  of  the  main  points  in  your  advertising 
rather  than  merely  the  general  exploitation  of  the  advantages  and 
convenience  of  the  service. 

Mr.  Manning:  I  agree  with  what  Mr.  Seelman  has  said. 
In  my  paper  I  made  reference  to  "cheapest,  best,  cleanest."  It 
should  be  shown  how  it  is  cheapest,  best,  cleanest.  Advertising 
must  be  made  more  concrete.  I  think  advertising  should  be  used 
as  a  means  of  arousing  the  first  interest  of  the  public.  The  prin- 
cipal object  that  we  have  in  mind  in  advertising  is  to  create,  first, 
interest  in  and  attention  to  our  proposition,  and  when  we  have 
done  that  we  have  gone  a  long  way  toward  making  our  adver- 
tising successful.  That  is  what  the  central-station  manager 
should  bear  in  mind  in  his  advertising  campaigns. 

The  following  papers  were  next  read : 

Illuminating  Engineering  as  an  Aid  to  Securing  and  Retain- 
ing  Business,  Mr.  C.  F.  Oehhnann,  Cincinnati,  Ohio;  Methods  of 
Securing  Residential  Business,  Mr.  R.  W.  Hemphill,  Jr.,  Ann 
Arbor,  Mich.;  Co-operative  Lighting  of  Streets  by  Merchants, 
Mr.  H.  J.  Gille,  St.  Paul,  Minn. ;  Methods  of  Securing  Sign  Out- 
lining  and  Window  Lighting,  Mr.  Homer  Hone)rwell,  Lincoln, 
Neb. ;  Methods  of  Securing  Power  Business,  Mr.  George  N.  Tidd, 
Scranton,  Pa. ;  Catering  to  Power  for  Automobile  Charging,  Mr. 
R.  W.  Rollins,  Hartford,  Conn. ;  Establishing  Day  Circuits  in 
Towns  of  10,000  Population  and  Under,  Mr.  F.  H.  Plaice,  New 
Bremen,  Ohio ;  Commercial  Metho'ds  of  Exploiting  Electric  Heat- 
ing  Appliances,  Mr.  T.  K.  Jackson,  Mobile,  Ala. 
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ILLUMINATING     ENGINEERING     AS     AN     AID     TO 
SECURING  AND  RETAINING  BUSINESS 

In  writing  this  paper  I  shall  not  endeavor  to  dwell  upon 
the  merits  of  the  many  makes  and  styles  of  incandescent  or  arc 
lamps,  nor  upon  the  scientific  lines  of  illuminating  engineering. 
These  subjects  are  worthy  of  careful  discussion. 

The  subject  Illuminating  Engineering  from  a  Business- 
Getting  Standpoint  has  been  and  is  attracting  attention  of  not 
only  the  general  management  of  central  stations,  but  of 
illuminating  engineers,  both  in  the  United  States  and  European 
countries,  Germany  and  England  especially.  Letters  are  received 
daily  from  illuminating  engineers  and  central  stations  asking 
the  illuminating  engineer  to  furnish  some  information  regarding 
the  system  of  work  and  success  obtained. 

Mr.  Henry  L.  Doherty  was  probably  the  originator  of  this 
line  of  work  when  a  year  or  two  ago  he  organized  a  service 
supervisor  department  in  the  new-business  department  of  the 
Denver  Gas  and  Electric  Company  under  Mr.  Clare  N.  Stannard, 
new-business  manager.  The  gentlemen  acting  as  service  super- 
visors assumed  the  duty  and  responsibility  of  seeing  that  present 
consumers  were  getting  the  best  possible  results  or  value  for 
the  money  they  were  paying  for  the  commodity  used.  As  soon 
as  they  saw  they  had  given  consumers  a  higher  efficiency  on 
present  installation  they  found  it  easy  to  dose  additional  busi- 
ness, and  also  made  a  well-pleased  consumer. 

While  these  service  supervisors  were  not  illuminating  engi- 
neers, nor  did  they  attempt  illuminating  engineering  beyond  the 
ordinary  good  common  sense  that  every  new-business  man  should 
use,  they  probably  installed  the  idea  of  the  illuminating  engineer 
in  connection  with  the  new-business  departments.  The  illuminat- 
ing engineer  is  a  recent  character,  probably  not  more  than  four 
years  old.  The  business-getting  illuminating  engineer  is  a  very 
recent  character,  and  the  work  has  progressed  only  far  enough 
to  enable  one  to  form  but*  a  fair  idea  of  the  value  of  this  work. 
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The  daily  and  monthly  reports  of  the  illuminating  engmeers 
show  a  decidedly  profitable  work,  and  the  annual  report  will 
^  BO  doubt  demonstrate  very  thoroughly,  even  to  the  most  sceptical, 
that  the  illuminating  engineer  working  in  connection  with  a 
new-business  department  is  most  desirable. 

The  work  of  the  illuminating  engineer  is  not  only  to  call 
upon  architects,  contractors  and  owners  of  new  buildings, 
to  adjust  complaints  by  the  rearrangement  of  what  has  been  a 
poor  lighting  scheme,  to  educate  the  electrical  wireman  to 
the  economy  of  electric  lighting  from  an  ilhiminant  standpoint, 
but  to  educate  the  representatives  and  salesmen  of  the  new- 
business  department.  The  latter  is  the  real  work  of  the  illuminat- 
ing engineer  and  is  what  makes  his  work  valuable  to  the  central 
stations.  This  work  may  be  accomplished  in  many  ways,  but 
the  real  object  is  to  have  the  representatives  advise  with  con- 
sumers and  prospective  consumers,  making  proper  suggestions 
as  to  the  actual  necessary  installation,  neither  too  much  nor  too 
little.  Mr.  Doherty  once  reminded  the  writer  that  an  engineer 
was  a  man  who  could  do  with  one  dollar  what  an  ordinary 
person  would  use  two  for. 

Representatives  making  the  mistake  of  advising  too  much 
light  are  in  far  greater  error  than  in  advising  too  little  and  are 
more  to  be  feared,  inasmuch  as  it  results  in  a  complaint  from  the 
■common  cause,  a  high  bill,  and  means  either  a  discontinuance  of 
service  or  a  special  rate;  and  I  should  like  to  say  at  this  time 
that  I  would  prefer  to  lose  the  business  rather  than  to  make  a 
■concession  in  the  rate,  thereby  admitting  my  rate  to  be  in  error. 

The  salesmen  and  representatives  of  the  new-business  depart- 
ments should  be  familiar  with  all  new  reflectors  marketed,  both 
<»ncentrating  and  diffusing,  and  also  the  perfect  use  of  same. 
They  should  know  how  to  place  lamps  and  sources  of  light  to 
the  best  possible  advantage  from  an  illuminant  standpoint, 
should  know  some  of  the  general  principles  of  illuminating  engi- 
neering, and  should  also  know  how  to  figure  cost  of  operating 
and  maintaining  installations  of  all  kinds.  These  things  should 
all  be  taught  by  the  illuminating  engineer.  The  illuminating 
engineer  should  spend  half  a  day  as  often  as  possible  with 
each  representative  in  his  respective  territory  or  district,  going 
to  different  stores,  residences  h»lls,  churches,  and  so  forth,  and 
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advising  with  the  representatives  as  td  the  best  plan  of  illumina- 
tion. These  half  days,  with  short  lectures  each  week  and  daily 
discussions  of  new  lamps  and  reflectors,  will  constitute  a  splendid 
means  of  educating  the  new-business  department  men  and  place 
the  illuminating  engineering  feature  on  a  par  with  any  work 
being  accomplished  by  the  various  central  stations. 

C.  F«  Oehlmann 


METHODS  OF  SECURING  RESIDENTIAL  BUSINESS 

I  have  been  asked  to  say  a  few  words  on  the  methods  used 
and  the  policies  adopted  to  promote  the  electric  busiiless  in  the 
residential  districts  of  cities  having  a  population  of  from  5,000  to 
20,000  inhabitants. 

CANVASSING 

The  first  step  is  to  gather  the  data  necessary  to  lay  out  a 
campaign.  Select  from  among  your  employees  two  or  more 
good-looking,  bright-witted  chaps,  dress  them  up  in  their  best 
clothes  and  send  them  out  to  make  a  house-to-house  canvass. 

They  should  be  provided  with  suitable  notebooks,  having 
the  name  of  the  street  at  the  head  of  the  page  and  the  street 
numbers  listed  down  the  page.  Opposite  each  number  should  be 
columns  in  which  may  be  noted  the  desired  information.  The 
data  we  find  most  valuable  are  the  following : 

Number  of  rooms 

Occupant  ' 

Owner 

What  kind  of  service  used 

If  customer,  have  they  an  iron 

Wired  or  piped 

Kind  of  fixtures 

Remarks  as  regards  t)rospect 

This  field-book  is  brought  to  the  office  and  from  it  a  card 
index  system  is  started.  Each  card  represents  a  residence,  and 
the  information  gathered  by  the  canvasser  is  t3rpewritten  on  the 
cards  and  they  are  filed  in  the  cabinet.  A  second  canvass  is  made 
when  the  prospects  are  called  on,  and  all  numbers  not  secured  the 
first  trip  are  filled  out. 

The  line  of  talk  these  canvassers  are  trained  to  give  during 
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this  preliminary  canvass  is  as  follows :  They  call  for  the  lady  of 
the  house.  "Madam,  I  am  the  representative  of  the  electric 
company.  Do  you  have  om*  service?"  "No,  we  use  gas."  "Can 
I  not  interest  you?  A  number  of  your  neighbors  are  using  our 
service.  Our  rates  have  been  materially  reduced,  and  the 
management  thought  that  this  spring  you  would  be  interested  in 
having  us  explain  its  advantages." 

If  he  find^  the  house  is  connected  on  our  circuits  the  talk 
runs  something  like  this.  "I  am  a  representative  of  the  electric 
company  and  called  to  see  if  our  service  is  entirely  satisfactory, 
and  if  there  is  an)rthing  we  can  do  for  you.  The  management 
wants  your  co-operation  in  giving  good  service,  and  if  you  can 
suggest  anything  along  that  line  we  shall  be  glad  to  hear  of  it." 

It  is  certainly  astonishing  what  a  pleasant  feeling  is  at  once 
established  between  the  company  and  the  consumer,  indirectly 
paying  more  than  the  entire  cost  of  the  canvass.  • 

We  are  now  ready  to  begin  work.  A  certain  street  is 
selected  and  the  cards  are  examined.  You  decide  to  send  your 
man  after  all  dwellings  not  wired.  A  list  is  readily  made  and  tlie 
replies  brought  in  are  added  to  each  card.  Different  lists  are 
made  up  in  different  districts  of  houses  wired  but  not  connected ; 
wired  but  no  fixtures;  kerosene-lamp  houses  (a  greater  propor- 
tion in  each  town  than  most  people  realize)  ;  a  list  of  houses  using 
gas,  and  a  great  list  of  houses  using  combinations  of  all  systems. 

Now,  this  is  the  regular  grind  of  the  soliciting  department  in 
the  residential  districts.  We  have  also  a  scouting  or  special 
department  consisting  of  one  man  who  looks  out  for  new  houses, 
extensive  repairs  being  made  on  houses,  and  inquirers  from 
our  direct-by-mail  advertising.  He  gets  his  ammunition  from 
building  permits,  contractors  and  newspaper  clippings.  The  rest 
of  each  day  he  puts  in,  during  this  time  of  the  year,  on  irons, 
and  a  little  later  on  fan  motors ;  in  the  fall,  on  porch  lights,  and 
so  forth.  Small  cards  are  printed  for  him  on  the  addressograph 
and  these  are  arranged  according  to  street  numbers.  He  sorts 
out  those  that  are  supplied  and  goes  out  after  the  others. 
This  man  is  furnished  with  an  engraved  card  with  his  name 
and  in  the  corner  the  name  of  the  company  he  represents. 
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ADVERTISING 

We  carry  on  various  advertising  campaigns,  trying  to  sup- 
plement the  work  of  our  canvassers. 

First — Newspaper  Advertising,  We  carry  a  double-column, 
five-inch  space  with  each  daily  paper,  changing  the  advertisement 
every  week. 

Second — Direct-by-Mail  Advertising.  We  mail  to  50  per 
cent  of  our  residences  monthly  bulletins.  We  get  good  results 
not  only  by  pleasing  our  present  customers  but  also  in  getting 
others  to  discussing  various  appliances. 

Third — Exhibition-Room.  We  have  in  connection  with  our 
office  a  large  display  window  and  exhibition-room,  kept  attractive 
by  frequent  changes.  We  endeavor  each  month  to  adopt  a  special 
feature,  as  for  instance : 

Januar}',  small-cp  and  Hylo  lamps 

February,  motors 

March,  fixtures 

April,  irons 

May,  cooking  and  heating  appliances 

June,  fans 

and  so  on  during  the  year.  We  endeavor  to  have  on  exhibition 
and  in  operation  every  article  mentioned  in  our  advertising  or 
spoken  of  by  our  canvassers. 

Fourth — ^We  endeavor  during  April  of  each  year  to  give  a 
week's  practical  demonstration  of  heating  and  cooking  devices. 
In  conducting  a  demonstration  the  chief  aim  should  be  to  give 
it  tone.  The  class  of  people  you  want  to  attend  is  not  the  class 
that  goes  to  free  exhibitions,  and  the  class  that  goes  to  free 
exhibitions  is  not  the  class  you  want. 

You  first  engage  your  demonstrators.  It  is  better  to  have 
two  and  on  their  arrival  lodge  them  in  the  leading  hotel  and 
have  an  interview  or  local  notice  in  all  the  papers.  Secure  a  hall 
that  will  seat  about  200,  if  possible  connected  with  some  church 
or  society.  Build  a  small  booth  in  the  centre  of  the  room  and 
arrange  the  chairs  around  the  booth.  On  the  sides  of  the  room 
have  in  operation  every  device  that  you  can  get  your  hands  on. 
Trim  the  room  and  booth  with  flags,  bunting  and  flowers. 

First,  great  care  should  be  exercised  in  the  invitation  lists. 
The  invitations  themselves  should  be  in  good  taste,  with  no 
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advertising  features  whatever,  but  entirely  complimentary  on  the 
part  of  the  electric  company.  Care  should  be  exercised  that  the 
ladies  of  the  same  neighborhood  should  receive  invitations  for 
the  same  afternoon.  Having  two  demonstrators,  two  meetings 
can  be  held  each  day,  one  at  two  in  the  afternoon  and  one  at  eight 
in  the  evening.  The  meetings  take  two  hours  or  two  hours  and 
a  half  and  begin  with  a  short  talk  by  one  of  the  demonstrators 
or  by  the  manager  of  the  company.  We  interest  the  teachers 
in  the  manual  training  schools,  and  they  very  kindly  assign  sets 
of  four  girls  for  each  meeting,  who  serve  the  guests.  So  at  each 
meeting  four  different  families  become  interested  in  electric  cook- 
ing. After  the  menu  has  been  served  the  guests  are  invited  to 
inspect  the  various  articles  on  exhibition  around  the  rooms.  The 
manager,  superintendent  and  solicitors  should  be  in  daily  attend- 
ance, one  of  them  receiving  the  guests  while  the  others  should 
be  ready  to  answer  all  sorts  of  questions.  No  effort  should  be 
made  to  sell  articles  on  exhibition.  Eliminatef  the'  business 
feature  as  much  as  possible  and  make  it  a  purely  and  strictly  com- 
plimentary social  function. 

This,  gentlemen,  is  the  outline  of  the  campaign  we  are 
•carrying  on  for  new  business.  We  propose  to  spend  3  per  cent 
of  our  gross  income  on  this  department.  We  are  getting  satis- 
factory results.  Increases  of  gross  incomjss  of  from  18  to  30 
per  cent,  and  in  the  case  of  one  town  of  8000  people  38  per  cent 
increase.  In  every  prosperous  American  city  the  electric  busi- 
ness can  be  increased  25  per  cent  or  more  by  a  systematic  effort, 
or,  m  other  words,  the  electric  business  can  be  doubled  every 
four  years.  A  grave  responsibility  rests  on  our  financiers,  on 
our  engineers.    Can  we  go  the  pace? 

R.  W.  Hemphill,  Jr. 


CO-OPERATIVE  LIGHTING  OF  STREETS  BY 
MERCHANTS 

Since  the  time  when  arc  lamps  displaced  the  open-flame 
^s  jet  and  gasolene  lights  there  has^  been  very  little  if  any  im- 
provement in  street-lighting  systems,  speaking  of  systems  rather 
than  of  the  lamps  themselves.  These  systems  did  not  produce 
the  artistic  or  the  illumination  effect  very  much  desired  by  the 
public. 
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Business  men,  as  a  rule,  appreciate  the  benefit  derived  from 
something  out  of  the  ordinary,  especially  if  it  has  strong  adver- 
tising merits.  If  business  men  are  public-spirited  anything  that 
will  advertise  the  city  in  which  they  are  doing  business  will  appeal 
to  them,  especially  if  they  derive  direct  benefit  from  it. 

I  will  not  enter  into  a  lengthy  discussion  of  the  advantages 
to  a  city  and  to  the  merchants  of  ornamental  street  lighting, 
which  must"  be  apparent  to  all  who  have  given  this  subject  atten- 
tion, but  will  give  the  methods  employed  in  developing  this 
system  in  St.  Paul. 

The  co-operation  of  the  merchants  necessary  to  carry  on  a 
lighting  scheme  of  this  kind  was  accomplished  by  means  of 
improvement  associations.  The  plan  in  organizing  these  associa- 
tions was  for  several  prominent  merchants  on  a  street  to  call 
a  meeting  of  the  property  owners  and  tenants  on  that  street. 
At  this  meeting,  after  stating  in  a  general  way  the  plan  of  illumi- 
nation, a  committee  was  appointed  to  submit  designs  for  posts, 
plan  and  location,  together  with  an  estimate  of  the  cost.  Two 
committees  were  appointed  in  each  block,  one  on  each  side  of  the 
street,  for  the  purpose  of  getting  signatures  from  property 
owners  and  tenants  agreeing  to  pay  their  proportion  of  the 
installation  and  maintenance  expenses — it  being  understood  that 
the  property  owners  were  to  pay  for  the  installation  and  the 
tenants  for  the  maintenance. 

A  copy  of  the  agreement  used  by  the  various  associations  in 
St.  Paul  is  as  follows: 

Blank   Street   Improvement   Association 

AGREEMENT 

We,  the  undersigned,  owners  of,  and  tenants  occupying,  property  facing 
or  abutting  upon  Blank  street,  in  the  city  of  St.  Paul,  in  consideration  of  the 
obligation  hereby  assumed  by  each  and  all  of  us  whose  names  arc  hereunto 
attached,  do  hereby  agree  to  pay  ourpra  rata  share  of  the  cost  of  installing 
and  maintaining  a  system  of  lighting  upon  Blank  street  in  accordance  with 
plans  to  be  submitted  to  us  and  at  an  expense  to  each  property  owner  of  not 
more  than  one  dollar  and  fifty  cents  per  front  foot  for  installation,  and  at  an 
expense  to  each  tenant  of  same  of  not  more  than  one  dollar  and  thirty-five 
cents  per  front  foot  per  year  for  maintenance. 

Name.  Address.  No.  Feet. 
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After  the  signatures  of  property  owners  and  tenants  were 
secured  another  meeting  of  the  conunittees  was  called  which 
authorized  the  officers  of  the  association  to  contract  for  the 
installation  and  maintenance.  The  improvement  associations 
have  contracted  with  the  foundries  for  the  posts  and  with  the  St 
Paul  Gas  Light  Company  for  erecting,  glassware,  wiring,  lamps, 
and  so  forth.  The  St.  Paul  Gas  Light  Company  made  an  agree- 
ment with  the  associations  to  collect  from  the  tenants  for  them 
the  money  for  maintenance  and  to  credit  the  amounts  to  the 
associations*  accounts.  Approximately  20  per  cent  more  than  the 
actual  cost  of  lighting  per  foot  is  collected  in  order  to  provide 
a  contingent  fund  to  take  care  of  accounts  that  can  not  be  col- 
lected owing  to  vacant  stores  or  tenants  that  will  not  pay.  This 
contingent  fund  is  to  be  rebated  pro  rata  to  the  subscribers  at 
the  end  of  the  year.  The  city  pays  the  same  amount  for  lighting 
that  it  paid  under  the  old  lighting  system,  thus  reducing  the 
cost  to  the  tenants  by  the  amount  collected  from  the  city. 

St.  Paul  has  at  the  present  time  five  improvement  associa- 
tions that  were  organized  for  ornamental  street  lighting  which 
covers  about  four  miles  of  streets  in  the  business  district,  being 
a  total  of  250  posts.  This  system  is  a  radical  departure  from 
the  methods  employed  heretofore.  In  order  to  have  a  good 
distribution  of  light  and  at  the  same  time  secure  proper  artistic 
effect  combined  with  illumination,  a  plan  was  adopted  of  placing 
eight  ornamental  iron  posts  to  each  block,  four  on  each  side  of 
the  street,  as  shown  in  Figure  2. 

Figure  i  is  an  illustration  of  the  post.  The  top  globe  is  light 
opal,  eighteen  inches  in  diameter,  in  which  is  one  50-cp  lamp 
surrounded  by  five  lo-cp  lamps.  The  globes  hanging  pendent 
on  four  side-arms  of  the  post  have  four  lo-cp  lamps  each  and 
are  \2  inches  in  diameter,  making  a  total  consumption  of  811 
watts  per  post.  It  is  the  intention,  however,  to  substitute  high- 
efiiciency  lamps  later.  The  50-cp  lamp  in  the  top  globe  is  on  a 
separate  circuit  from  the  other  lamps,  for  the  reason  that  it  bums 
all  night  while  the  other  lamps  are  turned  off  at  midnight.  The 
lamps  are  operated  from  the  Edison  3-wire  network  and  arc 
turned  on  and  off  by  patrolmen.  Two  circuits  are  controlled 
by  snap-key  switches,  the  keyholes  being  in  the  base  of  the  post, 
as  shown  in  Figure  3.  In  order  to  provide  for  the  heavy  wind 
pressure  against  the  globes,  a  brass  collar  is  used  around  the  neck 
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of  each  globe  to  distribute  pressure  of  the  thumbscrews  with 
which  the  globe  is  held.  The  wiring  of  the  cluster  is  brought 
up  through  a  pipe,  as  shown  in  Figure  4.  Drainage  is  provided 
for  any  water  caught  in  the  top  globe  holder.    The  post  is  wired 
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Fig.  I 


Fig.  a 


Fig.  3 


I— Lamp-Post  for  Street  Lamps 

2— Diagram  of  Intersecting  Streets,  Showing  Location  of  Fosts 

3— Base  of  Lamp-Post,  Showing  Keyholes 


on  the  inside  in  circular  loom,  and  connections  to  the  under- 
ground mains  along  the  street  are  made  through  lead-covered 
cable  buried  in  concrete.  '  The  inside  of  the  post  is  filled  with 
concrete  up  to  the  level  of  the  door  in  the  bottom. 

The  cost  for  posts  installed  is  $100  each,  of  which  $55  is 
cost  of   foundry  work  and   $45   for   installation,   connections, 
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wiring,  globes,  and  so^  forth.  The  posts  are  14  feet  high  over 
all  and  extend  four  feet  below  the  sidewalk,  set  in  concrete. 
The  post  is  all  one  casting,  except  the  arms  at  the  top,  which  are 
bolted  on.  The  arms  are  18.725  inches  long  from  centre  of  post 
to  centre  of  lamp  cluster.  The  base  of  the  post  is  16  inches 
square  by  30  inches  high.  The  post  below  the  sidewalk  is  6 
inches  square  and  is  provided  with  an  opening  for  the  cable. 


Fig.  4— Showing  Wiring  of  Cluster  of  Lamps  and  Drainage 


The  cost  of  maintenance  and  lighting  is  $101  per  post  per 
year.  This  is  equivalent  to  approximately  five  cents  per  kilowatt- 
hour. 

This  uniform  system  of  lighting  has  added  much  to  the 
appearance  of  the  streets  on  which  it  has  been  placed,  without 
detracting  from  the  window  display  and  signs,  which  is  quite 
important  with  any  street-lighting  system. 

H.  J.  Gllle 
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METHODS    OF    SECURING    SIGN.  OUTLINING    AND 
WINDOW  LIGHTING 

When  the  new-business  department  of  this  company  was 
started  each  solicitor  had  a  portion  of  the  business  section  for 
his  territory,  and  the  rivalry  to  secure  results  was  keen.  Window 
lighting  was  the  first  business  gone  after,  as  improvement  along 
this  line  was  along  the  line  of  least  resistance ;  then  outline  light- 
ing, which  on  two-year  contracts  was  installed  free;  then  signs 
were  pushed.  Care  is  taken  to  impress  on  the  prospect's  mind 
that  any  of  these  three  forms  of  lighting  should  be  considered 
an  advertising,  and -not  as  a  lighting,  expense. 

A  flat  rate  was  figured  out,  based  on  the  Doherty  system  of 
charging  and  the  actual  number  of  burning  hours  as  applied  to 
Lincoln.  Lights  are  turned  on  and  off  by  us  and  bum  from 
dusk  until  midnight  each  and  every  night. 

We  set  a  good  example  by  outlining  our  building,  lighting 
up  the  windows  and  installing  the  largest' electric  sign  in  town. 

A  good  live  prospect  in  each  line  of  business  was  selected 
and  worked  upon  until  he  lighted  up.  He  was  then  used  as  a 
pacemaker  for  other  merchants.  When  his  rivals  installed  lights 
the  pioneer  in  the  field  was  induced  to  increase  his  display.  It 
is  a  noteworthy  fact  that  the  merchants  who  use  this  form  of 
advertising  are  continually  increasing  their  original  installation. 

We  used  newspaper  advertising,  personal  letters,  mail  adver- 
tising, starting  in  with  one  card  a  week,  then  two,  and  so  on  until 
the  prospect  received  one  each  day  for  a  week.  This  advertising 
was  closely  followed  up  by  the  solicitors.  The  mail  advertising 
was  neat,  attractive  and  to  the  point,  and  served  to  put  the  pros- 
pect in  a  receptive  mood,  so  that  the  solicitor  could  close  quickly. 
Mail  advertising  and  personal  solicitation  form  a  strong  combina- 
tion. It  was  a  new  method  of  advertising  and  created  consider- 
able favorable  comment;  the  solicitors  were  persistent,  but  not 
annoying. 

Solicitors  are  paid  a  small  salary  and  a  percentage  of  the 
gross  increase  in  revenue  over  the  corresponding  month  for  the 
previous  year.  Each  solicitor's  commission  depends  on  the  num- 
ber of  points  he  has  in  proportion  to  the  total  number  turned  in. 
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and  points  are  given  for  each  dollar  of  estimated  revenue,  as 
follows: 

Poinu 

Outliniog,  signs  or  window  lighting  until  Z2  o'clock 10 

Less  than  12  o'clock 5 

If  insulled  on  meter 3 

If  the  business  is  taken  from  the  competing  company  the  points 
arc  doubled. 

Each  man  is  responsible  for  his  territory  and  is  keen  to  hold 
business  as  well  as  to  get  new  business ;  it  also  follows  that  he  is 
ambitious  to  get  the  business  that  pays  him  the  most,  and  that 
is  the  desirable  business  for  us. 

Lamp  renewals  are  free,  and  care  is  taken  to  see  that  burned- 
out  lamps  are  changed  promptly. 

The  signs  installed  here  have  all  been  built  by  a  local  firm, 
and  their  assistance  in  closing  up  business  has  been  found  valu- 
able. 

Our  success  in  obtaining  sign,  outline  and  window  lighting 
has  been  due  to  a  rational  method  of  charging,  energetic  solici- 
tation, and  a  progressive  class  of  merchants. 

Homer  Honeywell 
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METHODS  OF  SECURING  POWER  BUSINESS 

It  seems  to  me  our  attitude  toward  the  power  problem  should 
be  that  there  is  no  reason  why  our  plants  should  not  furnish  all 
the  power  used  by  manufacturers  and  others  in  the  city,  with 
possibly  the  exception  of  those  manufacturers  who  use  a  larger 
amount  of  steam  or  heat  in  their  process  of  manufacture;  notably 
paper  mills,  who  steam  their  pulp  and  use  their  engines  simply  as 
reducing  valves. 

An  examination  of  the  steam  plant  of  the  average  manufac- 
turer will  show  many  examples  of  poor  steam  engineering  and  a 
high  cost  of  energy  delivered  for  actual  production.  One  will 
usually  find  they  are  using  comparatively  expensive  coal  and 
frequently  teaming  the  coal  in  and  the  ash  out.  They  are  prob- 
ably purchasing  their  water  from  the  city  and  feeding  it  to  the 
boilers  with  injectors.  The  boilers  are  frequently  poorly  set  and 
operating  at  poor  efficiency.  The  engines  are  probably  of  inferior 
design,  old  and  in  poor  condition;  usually  slide-valve  or  high- 
speed automatic,  and  in  many  instances  either  over  or  under- 
loaded. 

The  frictional  load  of  shafts  and  belts  frequently  will  repre- 
sent 20  to  50  per  cent  of  the  power  produced.  Their  labor  cost 
will  be  high  when  considering  the  amount  of  power  actually  con- 
stmied  in  producing  useful  work.  It  would  therefore  appear,  with 
our  high-efficiency  generating  plants,  methods  of  burning  low- 
grade  fuels,  low  labor  costs  (due  to  large  outputs  and  labor-saving 
devices),  togetlier  with  the  savings  we  can  secure  by  the  elimi- 
nation of  a  larger  portion  of  the  frictional  line  losses  due  to 
motor  drive,  that  we  should  take  over  all  the  power  business 
of  the  district,  and  not  confine  ourselves  to  a  comparatively  few 
short-hour,  low-load-factor  consumers. 

As  to  some  of  the  methods  of  attaining  this  desired  end,  I 
would  suggest : 

First — Secure  the  services  of  a  good  operating  engineer  for 
the  work,  a  man,  if  possible,  who  has  been  in  charge  of  a  central- 
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station  plant,  and  one  who  can  appreciate  quickly  the  points 
involved  in  good  and  poor  steam  engineering.  This  man  should 
be  a  good  salesman,  and  with  one  or  more  assistants,  can  cover 
a  good  deal  of  ground  by  devoting  his  entire  attention  to  the 
work.  ^ 

There  are  many  men  operating  the  smaller  plants  who  are 
admirably  adapted  for  the  work.  The  varied  experience  secured 
by  such  men  in  operating  these  plants,  with  the  numerous  difficul- 
ties encountered  and  overcome  every  day,  makes  them  particularly 
resourceful  and  valuable  for  the  work.  I  take  my  hat  oflf,  every 
time,  to  the  man  in  charge  of  the  average  small  central-station 
plant. 

Second — Canvass  of  District.  Have  your  power  man  make 
a  thorough  investigation  of  every  power-producing  plant  in  the 
district,  no  matter  how  large  or  small.  Keep  a  systematic  record 
of  every  case  along  lines  suggested  in  plant  data  sheet  herewith 
shown.  A  thorough  study  of  each  power  problem  should  be 
made,  which,  supplemented  with  a  study  of  the  process  of  manu- 
facture, will  develop  business  that  at  first  sight  would  be  deemed 
impracticable  to  secure,  owing  to  steam  or  fuel  conditions.  This 
analysis  prepares  the  representative  to  meet  the  owner  or  man- 
ager, in  a  measure,  upon  his  own  ground,  and  having  a  close 
approximation  to  the  total  costs  of  the  plant,  conditions  of  opera- 
tion and  load-factors,  puts  him  in  a  position  where  he  can  talk 
and  argue  most  effectively.  His  grasp  of  the  situation  is  tre- 
mendously increased.  These  records  are  invaluable,  as  in  some 
instances  it  is  not  possible  to  close  a  prospect  until  he  has  a  break- 
down, and  when  it  comes  all  the  data  are  instantly  available. 

Third — Secure  a  Large  Representative  Installation.  The 
first  large  customer  comes  hard.  After  the  ice  is  broken,  others 
have  more  confidence  in  your  proposition  and  are  easier  to  handle 
It  will  therefore  be  of  great  aid  to  secure  gne  of  these  customers 
to  whom  you  can  send  and  take  prospects.  The  customer  should, 
if  possible,  be  one  of  the  leading  manufacturers.  There  are 
always  one  or  more  manufacturers  in  a  district  who  are  naturally 
the  leaders,  and  others  are  very  apt  to  consider  whatever  they  do 
the  proper  thing.  Make  the  most  important  manufacturer  your 
friend  and  a  booster ;  make  his  installation  a  model  one  and  you 
will  find  his  aid  invaluable.  There  is  nothing  so  effective  in 
arousing  the  interest  and  desire  of  a  prospect  as  having  him 
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examine  and  see  a  large  installation  in  operation,  and  talk  with 
the  owner  or  manager  on  the  many  advantages  over  the  old  steam 
drive. 

Fourth — ^Trial  Demonstration,  We  frequently  meet  pros- 
pects who  are  dubiot^s  as  to  the  advantages  of  central-station 
drive  in  their  particular  business  or  conditions.  They  admit  it 
is  good  for  their  neighbor,  but  for  this  reason  or  that,  it  is  not 
suitable  for  them.  In  other  words,  they  are  from  Missouri  and 
"need  to  be  shown."  In  these  cases,  I  would  install  the  complete 
equipment  and  furnish  current  to  operate  for  sixty  or  ninety 
days'  trial.  Usually  they  will  agree  to  pay  a  nominal  sum, 
representing  their  acknowledged  costs  for  the  service  and  in 
many  instances  will  further  agree  to  provide  the  motor  founda- 
tions and  belts.  Under  these  conditions  the  expense  of  such  a 
trial  is  merely  nominal,  as  all  the  apparatus  can  be  removed  and 
used  elsewhere.    There  are  many  advantages  in  such  a  trial. 

First :  The  organization  of  the  local  steam  plant  will  deterio- 
rate and  in  some  instances  vanish,  so  it  is  hard  to  get  together 
another  gang;  the  inertia  of  a  change  has  been  overcome  and 
you  have  it  on  your  side  in  finally  closing. 

Second:  It  demonstrates  much  better  than  you  can  tell  the 
advantages  of  close  speed  regulation  with  its  consequent  increase 
in  output ;  the  freedom  from  plant  troubles  and  worries,  the  flex- 
ibility and  cleanliness,  and  above  all  gives  you  an  accurate  deter- 
mination of  the  actual  amount  of  power  required  to  drive  the 
plant  under  favorable  conditions. 

It  has  been  the  writer's  experience  that  fully  95  per  cent  of 
these  trial  installations  are  finally  closed. 

Fifth — Methods  of  Selling.  Be  liberal  with  your  prospects 
in  regard  to  terms  of  payment  for  the  motors.  In  many  instances 
it  is  advisable  to  sell  upon  the  instalment  plan  and  allow  one  or 
two  years  to  pay  for  the  installation.  The  small  manufacturer 
especially  needs  the  money  in  his  business  and  can  not  afford 
to  make  the  necessary  outlay  in  cash  for  the  proper  installation. 
By  taking  a  lease  upon  the  apparatus  and  insuring  it  against  fire, 
you  are  pretty  well  protected.  In  some  instances  it  may  be  neces- 
sary to  install  a  motor  free,  if  it  secures  a  particularly  favorable 
business.  The  rate  per  kilowatt-hour  can  be  easily  increased 
enough  to  cover  the  cost  of  the  motor.  In  other  words,  allow 
nothing  to  stand  in  the  way  in  the  line  of  a  reasonable  investment 
in  securing  good  motor  business. 
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Sixth — Remember  every  power  prospect,  especially  if  it  be 
a  large  one,  must  be  considered  largely  as  an  individual  proposi- 
tion. You  can  not  make  a  hard  and  fast  system  of  rates  which 
will  apply  to  all  cases.  Do  not  be  afraid  to  go  down  on  high- 
load-factor  business,  simply  because  your  present  cost  with  its 
low  load-factor  is  higher  than  perhaps  you  will  be  called  upon  to 
quote.  I  would  suggest  dividing  your  costs  up  into  readiness- 
to-serve,  and  output  expense;  dividing  the  connected  load  into 
the  total  readiness-to-serve  expense,  and  the  output  expense  by 
manufactured  current.  This  will  give  an  indication  of  the  value 
of  high-load-factor  business  and  what  it  can  be  sold  for.  There- 
fore, do  not  be  afraid  to  go  down  on  the  long-hour  business. 

OFF-PEAK  BUSINESS 

This  class  of  business  does  not  seem  to  have  been  given  the 
consideration  it  deserves.  Many  stations  believe  it  is  not  possible 
to  secure  any  amount  of  this  character  of  business.  If,  however, 
every  power  prospect  be  carefully  analyzed  and  working  hours 
studied,  it  will  astonish  you  to  find  how  much  business  can  be 
secured  on  this  basis.  Wherever  a  manufacturer  works  two 
shifts  it  is  usually  possible  to  so  arrange  the  hours  that  they  will 
avoid  your  six  o'clock  overlapping  peak.  The  proposition 
requires  care  in  presenting  to  the  manufacturer,  for  at  first 
thought  he  will  say  that  it  is  not  possible,  but  if  your  man  has 
his  conditions  thoroughly  in  mind  (and  he  should  not  talk  until 
he  has)  he  can  in  many  instances  persuade  the  prospect  to  shorten 
the  noon  hour,  start  one-half  hour  earlier  in  the  morning  and 
shut  down  early  enough  during  the  winter  months  to  avoid  the 
overlap.  For  instance,  flour  mills  can  easily  shut  down  during 
overlapping  peak  hours,  foundries  by  getting  out  their  iron  some- 
what earlier,  and  many  others  are  in  the  same  class.  Flat  rates 
in  connection  with  this  off-peak  business  work  in  very  advan- 
tageously. I  am  aware  of  the  prejudice  of  all  central  stations 
against  flat  rates  and  to  some  extent  I  share  this  for  unlimited 
flat-rate  lighting.  However,  I  do  not  believe  flat-rate  power 
business  is  in  the  same  class.  The  manufacturer  will  not  pay 
for  labor  or  wear  and  tear  upon  machines  simply  to  waste  cur- 
rent. He  has  a  clearly-defined  number  of  hours  to  operate,  a 
certain  maximum  production  to  obtain  in  these  hours,  and  a 
definite  number  of  machines  to  operate.    A  contract  cstn  thus  be 
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easily  drawn  which  will  cover  the  situation  fairly  well.  Sample 
of  this  flat-rate  peak-load  contract  is  herewith  shown.  You  will 
note  it  says  nothing  about  the  horse-power  required.  The  com- 
pany merely  agrees  to  furnish  energy  in  sufficient  quantities  to 
drive  a  certain  number  of  carefully-described  machines  a  certain 
number  of  hours  per  day.  This  contract  is  very  useful  in  landing 
certain  classes  of  men  and  business  which  could  not  be  otherwise 
obtained. 

The  value  to  the  central  station  of  a  good,  heavy,  long-hour 
motor  load  can  not  be  overestimated.  It  furnishes  a  steady 
income  for  every  month  of  the  year.  The  amounts  received  per 
customer  are  relatively  large  and  difficulties  of  collection  very 
small.  This  power  business  will  represent  a  satisfied  class  of 
customers,  the  most  influential  and  best  element  of  the  city,  and 
they  will  influence  public  opinion  in  your  favor  and  largely  min- 
imize the  danger  of  municipal  ownership  agitation. 

Oeorge  |4.  TIdd 

CATERING  TO  POWER  FOR  AUTOMOBILE 
CHARGING 

Responding  to  the  very  urgent  request  of  Mr.  J.  Robert 
Crouse,  chairman  of  the  membership  committee  of  this  associa- 
tion, to  write  a  brief  paper  on  the  subject  of  Catering  to  Power 
for  Automobile  Charging,  I  suspect  that  after  a  thorough  search 
of  the  electric  field,  Mr.  Crouse  must  have  congratulated  himself 
in  the  end  on  having  found  a  victim  who  would  consider  even 
briefly  this,  at  best,  rather  dry  subject.  Therefore,  to  lend  what 
assistance  I  may,  I  will  outline  what  is  being  done  in  Hartford, 
Conn.,  in  this  line. 

Several  years  ago  we  were  led  to  believe  that  the  horse 
would  soon  be  a  prehistoric  animal,  and  that  the  electric-hydrant, 
nickle-in-the-slot  principle,  "charged  while  you  wait,"  would  pre- 
vail. Then  followed  the  experience  with  exhausted  batteries 
and  windless  tires,  and  the  horse  is  "still  with  us." 

In  past  years  the  use  of  electric  vehicles  has  been  limited, 
owing  to  the  fact  that  the  direct-current  system  of  the  Hartford 
Electric  Light  Company  covers  a  territory  of  only  about  one- 
third  of  a  mile  from  the  point  of  distribution  in  the  centre  of  the 
city.    A  demand  was  immediately  created  for  a  low-priced  device 
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for  straightening  the  alternating  current,  enabling  the  charging 
of  batteries  in  the  alternating-current  district.  In  this  age  of 
modem  scientific  skill  and  progress,  this  demand  was  promptly 
met  by  the  advent  of  the  mercury  rectifier,  which  is  now  used 
quite  extensively  and  is  not  a  new  feature  to  the  members  of  the 
National  Electric  Light  Association. 

November  25,  1904,  the  Hartford  Electric  Light  Company 
ordered  10  of  these  mercury  rectifiers  and  since  then  has  placed 
successive  orders  from  time  to  time  until,  at  the  present  time,  we 
have  in  use  on  our  alternating-current  system  44  of  these  equip- 
ments, which  are  giving  excellent  satisfaction.  The  gross 
receipts  during  the  year  1905  from  both  the  alternating  and 
direct-current  systems  for  charging  purposes  were  $3,381.81 ; 
for  the  year  1906  these  gross  receipts  were  $4441.90.  In  these 
amounts  all  the  garages  are  included.  Of  these  gross  earnings, 
$1,402.24  in  1905  and  $1496.06  in  1906  were  derived  from  a  flat 
charge  for  the  supply  of  electric  current,  together  with  the  main- 
tenance of  batteries  for  three  electric  vehicles,  two  of  which  be- 
long to  the  police  department  (one  ambulance  and  one  police 
patrol  wagon),  and  the  third,  a  Tjus  belonging  to  the  Hotel 
Heublein.  We  made  contracts  with  these  people,  agreeing  to 
manufacture  for  them  their  batteries  complete  for  one-half  the 
cost  of  same  to  us  and  to  supply  charging  current  and  maintain 
the  batteries  at  a  cost  to  them  of  $1.75  per  day  for  each  vehicle 
for  365  days  per  year.  This  scheme  has  proved  to  be  a  very 
profitable  one  to  us  and  very  satisfactory  to  our  customers. 

A  scheme  of  this  kind,  however,  would  not  appeal  to  nor 
be  practicable  for  central  stations  that  do  not  have  in  their 
employ  skilled  battery  men.  The  Hartford  Electric  Light  Com- 
pany  has  floating  on  its  direct-current  system  a  large  battery  hav- 
ing an  initial  rated  capacity  of  17,000  ampere-hours.  The  men 
employed  for  the  up-keep  and  maintenance  of  this  battery  manu- 
facture the  batteries  above-mentioned  as  well  as  construct  the 
batteries  used  in  our  own  vehicles,  of  which  we  have  at  present 
one  truck,  three  construction  wagons  and  three  runabouts. 

These  batteries  are  manufactured  under  a  patent  owned  by 
the  Hartford  Electric  Light  Company.  Pure  lead  is  bought  in 
the  form  of  lead  wire  three-eighths  inch  in  diameter,  cut  into  the 
proper  lengths,  and  these  lead  strips  are  passed  through  a  die 
which  gives  the  desired  surface.    These  parts  are  then  burned 
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together,  forming  the  plates,  after  which  the  plates  are  electro- 
chemically  fonned.  This  experience  has  been  most  satisfactory 
to  us,  one  especially  valuable  feature  being  that  these  batteries 
are  not  injured  by  overcharging,  and  the  cost  to  us  of  a  battery 
of  a  given  capacity  is  much  less  than  such  batteries  purchased 
in  the  open  market. 

We  have  in  use  in  the  streets  of  Hartford  approximately  75 
electric  vehicles.  The  Electric  Vehicle  Company  of  our  city  is 
manufacturing  an  exceedingly  pleasing  and  artistic  line  of  pleas- 
ure carriages  of  the  runabout  and  victoria  type,  the  victoria  type 
being  looked  upon  with  special  favor  by  the  ladies,  many  of 
them  being  seen  daily  running  their  own  carriages  through  our 
picturesque  streets  and  parks. 

To  ascertain  what  is  being  done  with  the  mercury  rectifier 
in  other  central  stations,  I  sent  out  a  list  of  questions  to  30  repre- 
sentative companies,  and  11  of  these  companies  responded,  but 
the  information  obtained  was  very  limited  and  very  Uttle  enthu- 
siasm was  expressed.  The  gross  receipts  recorded  by  those  who 
responded  to  the  questions  ranged  from  $1,200  per  annum  down. 

The  current  cost  for  the  operation  of  electric  runabouts  is 
very  small.  The  average  cost  of  current  consumed  for  17  pleas- 
ure runabouts  in  the  city  of  Hartford  for  the  year  1906  was 
$3.19  per  month,  among  these  customers  being  several  doctors 
who  wish  their  vehicles  ready  for  service  at  all  times. 

In  conclusion,  will  say  that  no  special  advertising  or  solicit- 
ing has  been  carried  on  by  my  company.  We  have  one  of  the 
merairy  rectifiers  on  exhibition  at  our  store,  together  with  other 
show-room  devices,  and  these  attract  considerable  attention. 

Thus  far  this  year  the  call  for  charging  equipment  very 
materially  exceeds  the  record  for  the  past  two  years,  and  I  feel 
confident  that  automobile  charging  will  in  the  near  future  become 
quite  a  prominent  factor  in  central-station  power  business. 

Robert  W.  RolUns 


ESTABLISHING  DAY  CIRCUITS  IN  TOWNS  OF  10,000 
POPULATION  AND  UNDER 

If  we  look  over  the  list  of  central  stations  in  the  United 
States  we  shall  find  many  cities  of  between  5000  and  10,000  popu- 
lation that  are  not  yet  receiving  the  conveniences  of  a  24-hour 


177 

service,  and  if  we  extend  our  investigations  to  towns  of  less 
than  5000  inhabitants  we  shall  find  that  a  continuous  electric 
service  in  such  towns  is  practically  unknown. 

The  possibilities  of  the  smaller  locality  have  been  overlodced 
or  neglected  until  to-day  the  average  central-station  management 
is  honest  in  the  belief  that  a  day  service  in  the  little  town  is 
impossible.  While  we  will  admit  that  the  average  electric  com- 
pany operating  in  a  small  locality  has  a  precarious  existence,  we 
shall  still  contend-^and  there  are  examples  to  prove  the  conten- 
tion— that  the  companies  themselves  are  entirely  to  blame  for  such 
a  condition,  and  tha't  the  communities  at  large  can  in  no  way 
be  held  responsible.  Be  that  as  it  may,  the  small  communities 
are  rapidly  awakening  to  a  knowledge  of  their  rights,  and  are 
banning  to  demand  in  no  uncertain  manner  that  their  needs 
and  conveniences  be  considered  and  that  electricity  be  placed  on  a 
par  with  gas  and  water,  and  its  distribution  throughout  the  24 
hours  be  made  universal.  As  a  business  proposition,  it  is  good 
policy  to  anticipate  a  request  raliier  than  to  comply  with  a 
demand,  and  we,  as  public-service  companies,  should  meet  the 
question  promptly,  and  then  see  to  it  that  we  make  the  new 
operating  condition  a  profitable  one. 

The  question  as  to  whether  a  given  community  can  or  will 
support  a  day  service  is  merely  an  excuse  for  delay,  and  a  very 
poor  one  at  that,  for  there  is  no  doubt  but  that  any  community  that 
can  maintain  an  electric-lighting  plant  will  support  the  additional 
service  if  such  support  is  sought.  It  is  this  phase — the  seeking 
for  profitable  new  business  by  a  small  company  that  has  already 
undertaken  the  task  of  maintaining  a  24-hour  service  in  a  town 
of  less  than  1500  population — that  I  will  attempt  to  describe. 

Generation  is  by  gas  engfine,  using  natural  gas.  Competi- 
tion—coal at  $3.40  delivered,  and  natural  gas  for  all  purposes 
at  25  cents  per  1000  cubic  feet. 

No  public  contracts,  being  dependent  upon  commercial  work 
alone* 

Earnings  at  time  of  beginning  of  day  service — May  i,  1904 
— somewhat  less  than  $4.00  per  capita  per  year. 

With  these  conditions,  it  was  detefmin^,  for  various  rea- 
sons, that  a  24-hour  service  should  be  attempted,  and  with  that 
in  view  future  plans  were  laid. 

PiS  td  rates :    A*  ^ding  scale  on  the  basis  of  the  number  of 
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hours'  service  was  decided  tipon,  with  some  variations.  This 
rate  is: 

7.5  hours ao  cents 

7^S     "     10     " 

iS.o     "     9     " 

30.0     "     6     " 

30.0     "     3     " 

All  after  2      " 

or  seven  cents  for  a  three-hour  service  and  two  cents  thereafter, 
with  no  minimum,  no  meter  rental,  and  free  renewals. 

The  constant  to  determine  the  hours  of  service  was,  in  prac- 
tice, neither  the  actual  maximum  demand  nor  the  maximum  rated 
load  installed,  but  a  figure  based  more  particularly  on  the  area  to 
be  lighted,  and  approximating  0.75  watt  per  square  foot  of  floor 
area.  A  customer  was  allowed  to  install  as  many  and  as  large 
units  as  might  be  desired,  the  one  using  the  large  candle-power 
per  square  foot  paying  a  much  lower  rate  for  his  current  than 
the  more  economical  customer  who  preferred  small  illumination. 
The  object  was  to  encourage  or  force  free  use  of  current,  and  the 
rapidly  falling  rate  was  to  enable  long  hours  of  service  economic- 
ally. It  has  done  the  work  well,  the  average  output  per  month 
being  20,000  kilowatt-hours  for  a  250-kilowatt  plant;  average 
return  to  company  being  five  cents  per  kilowatt-hour  gross  and 
one  and  three-quarters  cents  per  kilowatt-hour  net. 

Free  wiring  has  been  done  for  some  years,  and  it  was 
decided  to  extend  this  principle  to  any  and  all  equipment  that  a 
possible  customer  might  desire  to  make  use  of  in  connection  with 
the  new  service,  but  to  make  such  installations  on  a  rental  basis, 
and  a  charge  of  one  cent  per  month  for  each  dollar  invested  was 
decided  upon.  This  method  has  been  highly  successful  with  the 
company,  and  under  it  are  included  all  classes  of  mechanical 
equipment,  as  motors,  shafting,  pulleys,  belts,  wiring,  lighting 
fixtures — except  arc  lamps,  for  which  no  rental  is  charged — 
heating  utensils  of  all  kinds ;  in  fact,  everything  that  will  assist 
in  the  increased  sale  of  current.  The  only  contract  that  is 
required  on  such  installations  is  one  showing  the  itemized  owner- 
ship of  same  and  the  rights  of  removal  at  the  company's  option. 
The  extent  to  which  this  plan  has  been  followed  is  shown  by  the 
fact  that,  of  the  370-odd  service  taps  connected  to  the  lines,  nearly 
three- fourths  of  the  feed  installations  belong  to  the  company. 
The  service  h  as  nearly  high-grade  as  most  cities  maintain,  and 
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this  is  best  proven  by  the  fact  that  during  a  two-year  bitter  fran- 
chise fight  between  the  company  and  the  town  not  on«  word  has 
ever  been  said  against  it 

Advertising:  Very  little  money  has  been  spent  in  the  usual 
forms  of  advertising,  and  while  there  is  no  doubt  as  to  the  gre^t 
value  of  printed  advertising  in  large  places,  where  the  public  must 
be  reached  indirectly,  the  fact  that  in  small  localities  the  person 
doing  the  soliciting  is,  or  should  be,  personally  acquainted  with 
every  person  in  the  territory,  renders  this  form  of  advertising 
unnecessary.  Personal  work  is  so  far  preferable  as  to  eliminate 
all  value  from  paper  or  circular  publicity.  This  personal  work 
may  take  many  forms.  For  instance,  the  electric  company  can^ 
with  profit  to  itself,  become  the  consulting  engineer  for  all 
mechanical  enterprises  in  its  field,  even  though  at  the  time  there 
may  be  no  opportunity  to  gain  any  additional  service  thereby. 
Furthermore,  if  an  illuminating  engineer  is  almost  a  necessity  in 
a  large  city,  how  much  more  important  is  some  knowledge  of 
that  art  in  a  little  town  where  they  have  no  conception  whatever 
of  colors  and  light,  and  but  one  laipgc  idea — that  of  getting  lots  of 
light  for  very  little  money. 

'Installing  service  on  trial  is  another  form  of  effective  adver- 
tising. Trading  in  equipment  that  your  service  renders  unneces- 
sary is  another,  and  an  excellent  form,  for  you  thereby  eliminate 
such  equipment  as  a  possible  future  ccnnpetitof .  Along  this  line 
it  has  been  the  practice  of  the  company  to  dismantle  gas  or  gaso- 
lene lighting  outfits  as  soon  as  electricity  was  mstalled,  and  in 
this  way  to  do  away  with  a  future  possibility  that  was  unpleasant- 
The  policy  of  the  company  has  been  to  take  special  pains  to  secure 
the  little  customer,  both  lighting  and  power,  and  it  has  never 
refused  to  place  its  service  in  premises  on  any  demand  of  i6 
candle-power  or  over.  The  result  of  this  is  that  gas  lighting  has 
been  eliminated,  and  that  even  the  great  Standard  Oil  Company 
has  acknowledged  the  effect  of  the  company's  efforts  on  its  busi- 
ness by  sending  one  of  its  special  agents  into  the  town  to  see 
where  the  oil  sales  were  going  to. 

Flat-irons  are  especially  profitable  as  day  load,  and  with 
something  over  60  irons  in  service  the  company  can  claim  a  new 
kind  of  peak  load.  This  strikes  the  station  about  ten  o'clock  on 
Tuesday  morning,  and  on  a  hot  summer  morning  has  been  known 
to  reach  over  150  amperes  above  normal,  lasting,  with  a  drop  at 
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fioon,  tantil  four  or  five  o'clock.  On  more  tfian  one  occasion  this 
load,  coming  as  it  does  with  the  motor  peak,  has  necessitated  a 
second  engine  on  the  load.  Although  using  very  little  current 
aiQgly,  yet  collectively  sewing-machine  and  washing-machine 
motors  are  ex;tremely  good  current  salesmen. 

The  company  has.  been  making  experiments  ats  to  rural  serv- 
ice, with  a  view  of  extensive  work  in  that  line^  having  six  miles  of 
such  lines  in  operation,  supplying  a  24-hour  service,  with  same 
conditions  and  rates  as  apply  within  the  corporation.  Fifte^cn 
motors,  aggregating  50  horse-power,  and  about.  150  lamps  are 
connected  with  these  lines,  and  the  results  are  very  encouraging. 
In  all,  the  company  has  at  present  connected  to  its  lines  7000 
incandescent  lamps  of  all  sizes,  45  incandescent  arc  lamps,  and 
90^rse^power  of  motors,  earning,  on  a  capitalization  of  $15,000, 
no  bonds,  an  average  income  of  $i/xx>  per  month  in  a  town  of 
less  than  1500  population. 

In  conclusion:  The  company  would  recommend,  from  its 
own  experience,  that  some  form  of  demand  system  of  rates  be 
used ;  thait  great  energy  be  expended  in  securing  many  little  cus- 
tomers ;  that  some  form  of  free  installation  of  equipment  is  desir- 
able; that  a  personal  rather  than  an  impersonal  form  of  adver- 
tising be  used,  but  that  the  advertising  allowance  be  of  liberal 
proportion  to  the  income;  that  co-operation  in  ever3rthing  elec- 
trical is  to  be  de3ired ;  and  that  the  little  company  should  by  all 
means  join  the  associations,  both  state  and  national. 

P.  N.  Maice 


Heating 


COMMERCIAL  METHODS  OF  EXPLOITING  ELECTRIC 
HEATING  APPLIANCES 

I  approach  a  discussion  of  this  subject  with  g^eat  diffidence, 
as  I  know  that  there  has  been  but  Uttle  that  is  unique  in  our 
methods  of  introducing  this  type  of  appliance  to  users  of  electric 
current  I  am,  however,  emboldened  to  write  this  paper — ^wliich 
is  written  along  the  lines  of  an  "experience  meeting**  rather  than 
along  general  lines — because  we  have  had  some  considerable  suc- 
cess in  the  introduction  of  electric  irons. 

The  Mobile  Electric  Company  was  purchased  by  Messrs, 
H.  M.  Byllesby  and  Company^  of  Chicago,  in  1906,  and  actively 
taken  charge  of  in  June  of  that  year.  At  the  time  of  the  pur- 
chase of  the  properties  now  consolidated  as  the  Mobile  Electric 
Company,  there  were  not  two  dozen  electric  irons  in  use  in  the 
city  of  Mobile.  Incident  to  the  large  work  of  reorganization 
there  was  no  opportunity  to  engage  actively  in  the  development 
of  a  new-business  department  tmtil  August  of  1906.  In  August, 
1906,  a  campaign  was  started  looking  to  the  introduction  of  elec- 
tric irons.  This  campaign  was  started  by  extensive  newspaper 
advertising  for  the  first  30  days,  making  a  30-day  free  trial  otf er. 
This  was  followed  up  by  canvassers  being  sent  from  house  to 
house,  leaving  electric  irons  wherever  possible  with  a  request 
that  they  be  tried,  and  if  in  any  wise  unsatisfactory,  either  on 
accotmt  of  practical  inefficiency  or  high  cost  of  operation,  be 
returned  when  called  for  by  the  solicitor.  The  only  thing 
required  from  the  consiuner  when  the  iron  was  left  was  a 
receipt  for  same  which  called  for  pa}rment  of  $4.00,  the  price  of 
the  iron,  at  the  end  of  30  days,  or  the  return  of  the  iron.  Con- 
jointly with  this  the  literature  of  a  well-known  advertising  com- 
pany was  sent  out  very  freely,  and  the  results  have  been  very 
pleasing.  Since  August  and  up  to  April  30,  640  electric  irons 
have  been  accepted  and  paid  for  by  the  consumers  of  this  com- 
pany. 

The  dass  of  solicitors  employed  in  this  work  has  hot  been 
of  the  highest.     At  no  time  was  there  more  than  one  man 
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engaged  in  this  work,  and  only  for  a  period  of  about  30  days  was 
his  time  exclusively  devoted  to  canvassing  for  electric  irons. 
The  man — or  boy,  rather — ^received  $45  per  month  as  salary. 
During  the  time  that  he  was  putting  out  irons  he  placed  on  an 
average  20  irons  a  day.  Of  these  irons,  805  were  accepted ;  the 
rest  were  returned,  burnished  up  and  redelivered.  While  the 
number  of  irons  accepted  originally  by  the  consumers  at  whose 
premises  the  irons  were  left  averaged  about  80,  the  real  average 
of  the  ultimate  users  of  these  irons  was  higher^  as  in  many 
instances  irons  were  returned  and  subsequently  the  same  people 
called  at  our  office  and  purchased  new  irons. 

We  have  one  laundry  in  this  city  that  operates  entirely  with 
electricity.  Not  only  is  electric  power  used  as  a  motive  power, 
and  electric  irons  used  for  ironing,  but  the  rolls  on  the  larger 
machines  are  all  electrically  heated.  This  lauiidry  at  the  present 
time  uses  about  35  irons.  We  have  another  laundry  that  is 
using  18  irons.  This  is  the  only  electric  equipment  outside  of 
the  lighting  that  the  second  laundry  has.  Solicitors  for  this  latter 
class  of  work  come  under  the  head  of  power  solicitors,  as  for 
this  class  of  work  a  much  higher  grade  of  solicitation  is  required 
The  company,  in  order  to  introduce  the  iron  into  these  laundries, 
itself  took  its  chances  of  the  success  of  the  installation :  that  is  to 
say,  it  offered  to  install  these  irons,  paying  for  all  the  wiring 
and  furnishing  the  irons  free  on  a  60  days'  trial,  the  irons  and 
wiring  to  be  paid  for  should  the  laimdry  decide  to  continue  the 
use  of  the  electric  irons.  In  one  of  these  laundries  a  rate  of 
two  and  three-quarters  cents  per  kilowatt-hour  was  made,  and  in 
the  other  a  rate  of  three  cents  per  kilowatt-hour  was  the  contract 
price. 

These  rates  made  the  cost  of  electric  ironing,  as  compared 
with  heating  the  irons  by  gas,  about  205  per  cent  higgler  than  the 
cost  of  gas,  but  the  owners  of  the  laundries  assure  us  that  four  of 
their  girls  can  turn  out  as  much  work  with  electric  irons  as  five 
could  turn  out  with  the  irons  heated  by  gas  or  other  methods;  it 
therefore  pays  them  to  use  the  electric  irons.  Aside  from  this  it 
was  foimd  that  there  were  fewer  garments  scorched  or  under- 
ironed  with  electric  irons  than  when  using  irons  heated  by  other 
methods.  As  indicated  before,  for  this  latter  class  of  work  a 
very  much  higher  grade  of  solicitor  is  required.  A  man  must  be 
used  who  is  not  only  a  ready  talker,  but  who  can  intelligently 
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explain  the  various*  features,  and  one  who  is  sufficiently  con- 
versant with  electricity  to  discuss  it  in  a  semi-technical  manner. 
In  this  connection  I  wish  to  say  that  I  feel  it  a  mistake  to  employ 
a  solicitor  who  is  too  thoroughly  acquainted  with  the  technical 
end  of  his  business.  This  applies  even  to  solicitors  of  electric 
power,  as  in  practice  such  a  man  invariably  talks  over  the  heads 
of  his  prospective  consumers  and  not  with  them.  He  continually 
uses  terms  that  are  so  familiar  by  association  to  himself  that  he 
does  not  realize  that  he  is  using  technical  terms,  and  the  con- 
sumer is  frequently  more  or  less  ashamed  to  confess  ignorance 
of  the  exact  meaning  of  the  terms  employed  and  will  frequently 
nod  his  assent  to  arguments  that  he  does  not  understand. 

We  have  not,  up  to  the  present  time,  succeeded  very  well  in 
our  efforts  to  introduce  electric-cooking  devices.  We  have  intro- 
duced about  six  dozen  cooking  devices  of  all  kinds,  the  greater 
part  of  which  were  milk-warmers.  We  have  introduced  a  number 
of  waffle  and  gridirons  and  chafing  dishes.  One  set  of  waffle 
irons  in  a  hotel  is  working  with  entire  satisfaction  to  the  pro- 
prietors. We  attempted  to  introduce  cooking  stoves  by  present- 
ing one  for  a  free  trial  to  a  consumer,  but  were  unfortunate  in 
the  results  obtained.  We  are  just  preparing  to  start  an  active 
campaign  along  this  line  by  newspaper  advertising  and  personal 
solicitation.  Whether  or  not  we  shall  succeed  in  our  efforts,  we, 
of  course,  do  not  know. 

To  sum  up:  In  our  campaign  looking  to  the  introduction 
of  heating  devices  we  have  introduced  no  methods  that  might 
be  termed  new.  We  have  merely  put  into  practice  the  very  excel- 
lent suggestions  that  we  have  obtained  from  a  publication  of  an 
advertising  company.  We  started  in  with  a  newspaper  campaign, 
followed  this  up  by  personal  solicitation  and  advertising  matter 
sent  out  by  one  of  the  well-known  advertising  companies,  together 
with  an  effective  window  display.  Our  windows  wefe  decorated 
to  represent  a  high-class  dining-room  with  the  usual  sideboard, 
dining-room  table,  carpets,  pictures,  cut  glass,  and  so  forth.  On 
this  dining-room  table  was  placed  an  ironing  board,  and  we 
installed  a  girl  with  a  white  gown  ironing  with  one  of  our  electric 
irons.    We  placed  a  placard  in  our  window  with  this  statement: 

"she  does  not  have  to  wear  her  old  clothes  to  do  her 


The  ideas  contained  in  the  publication  of  the  advertising 
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company  were  all  practical  and  valuable,  and  we  predict  success 
to  any  company  that  puts  same  into  actual  practice. 

In  employing  solicitors  for  all  classes  of  our  work  there  is 
only  one  injunction  that  we  thoroughly  impress  upon  them — that 
is,  we  tell  them  we  are  not  paying  them  their  salary,  but  that 
their  salaries  are  paid  by  the  consumers  of  the  company.  We 
are  merely  acting  as  a  dearing-house,  and  their  business  is  to 
look  after  the  interests  of  the  constmiers  and  not  after  ours.  We 
will  take  care  of  ourselves;  their  entire  duty  consists  in  obtain- 
ing the  best  and  most  out  of  us  for  their  consumer's  company. 
Having  imbued  this  idea  thoroughly,  we  find  little  difficulty  in 
getting  efficient  results  out  of  our  solicitors. 

Our  contract  department  consists  of  three  men  besides  the 
man  at  the  contract  window.  One  man  on  power,  one  man  on 
store  illumination  and  signs,  one  man  on  residence  lighting  and 
electric  irons. 

Our  power  department  has  contracted  an  average  of  185 
horse-power  per  month  since  its  organization.  Our  sign  depart- 
ment has  increased  our  business  by  $7,200  per  year  of  flat-rate 
signs  since  January  i,  1907.  The  total  number  of  contracts 
written  from  January  i;  1907  to  April  i,  1907,  was  650;  this 
in  face  of  an  increase  in  lighting  rates. 

The  population  of  Mobile  is  between  60,000  and  70,000 
inhabitants.  Tlleo.  IL  Jadcson 

Chairman  Freeman  :  If  any  one  thinks  anything  has  been 
omitted  in  these  papers,  now  is  the  time  to  make  the  correction. 

Mr.  Rawson  Collier  (Atlanta,  Ga.)  :  In  Atlanta  we  have 
just  placed  an  electric  milk  sterilizer  on  the  line — 15  kilowatts 
at  2200  volts — and  I  have  been  informed  by  the  city  physician, 
who  made  experiments  on  the  milk  after  it  was  sterilized,  that 
there  were  no  germs  present,  none  of  the  food  properties  were 
in  any  way  injured,  and  the  milk  was  perfectly  sweet  six  days 
after  sterilization.  The  milk  sterilizer  is  not  operated  between 
five  and  eleven  o'clock  at  night,  its  operation  not  affecting  the 
voltage  regulation  at  all.    We  get  power  rates,  for  the  current. 

Mr.  Manning:  In  the  matter  of  special  rates,  which  Mr. 
Scherck  said  were  so  objectionable,  I  know  where  a  strict 
adherence  to  a  uniform  rate  has  proved  most  successful.  In  the 
city  of  Flint,  Mich.,  a  rate  of  10, cents  per  kilowatt-hour  for  the 
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first  $25  worth  of  current  is  charged,  then  7.5  and  then  five  cents, 
and  there  arc  1600  customers  in  this  city  of  15,000  population, 
from  whom  is  obtained  better  than  $4.50  per  capita  for  lighting 
and  power.  Power  rates  are  five  cents  straight,  no  discount. 
One  man  does  all  the  meter  reading  and  all  the  collecting  for 
1600  customers,  and  they  carry  over  from  month  to  month  less 
dian  $400. 

Mr.  E.  F.  McCabe  (Lewiston,  Pa.)  :  I  ask  Mr.  Plaice  if 
he  can  tell  what  his  largest  customers  pay  him? 

Mr.  Plaice  :  We  have  one  customer — 2l  sort  of  combination 
customer.  There  were  some  six  stores,  combined  into  an  arcade, 
forming  a  $60,000  concern,  and  they  contracted  with  us  for 
lights  and  use  a  minimum  of  $900.  They  do  not  exceed  the 
minimum.    The  next  largest  customer  is  about  $150. 

Mr.  Tait:  Mr.  Plaice  states  that  there  are  370  service 
taps.  How  many  buildings  are  supplied?  I  understand  you  use 
special  machinery  to  promote  a  day  load.  I  believe  you  milk  cows 
by  electricity.  What  do  you  do  on  Sunday  when  the  day  load  is 
small  ?  Do  you  operate  the  plant  ?  If  so,  what  kind  of  load  have 
you? 

Mr.  Manning:  I  ask  Mr.  Plaice  on  what  basis  is  his 
average  rate  of  12  cents  per  kilowatt-hour^ — is  it  connected  load  or 
maximum  demand? 

Mr.  Plaice:  We  are  lighting  85  per  cent  of  the  buildings 
in  town.  We  have  as  many  service  taps  as  buildings,  but  that 
is  explained  by  the  fact  that  some  of  our  customers  have  two  or 
three  different  services.  We  have  customers  for  lighting  service 
who  also  use  current  for  power;  a  number  use  it  in  their  stores 
and  in  their  residences  as  well,  and  they  are  all  separate.  That  is 
how  the  large  number  of  services  comes  in.  In  addition,  we  have 
quite  a  number  of  country  line  services,  which  runs  the  number 
up.  There  is  nothing  but  electricity  in  use  for  store  lighting, 
and  that  is  supplied  by  us.  We  have  not  yet  got  all  the  coal- 
oil  lamps  out  of  residences,  but  we  hope  to  do  so  eventually.  We 
secured  an  application  for  a  lo-hp  motor  from  a  customer 
who  wanted  to  use  it  a  mile  and  three-quarters  away  from  the 
station.  The  generating  plant  was  for  125  volts,  and  we  could  not 
i^each  them  with  that  voltage.  We  decided  to  install  a  550-volt 
generator,  and  put  them  on  that.  We  did  so,  and  it  was  only  a 
short  time  before  some  one  further  out  made  an  application  for 
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current,  and  it  spread  tintil  we  had  three  lines  running  out  from 
the  town,  covering  a  radius  of  about  five  miles.  After  deducting 
all  the  cost  of  current  at  the  actual  cost  to  us,  interest  on  the 
investment,  and  allowing  lo  per  cent  for  depreciation,  our  coun- 
try lines  last  year  cleared  40  per  cent  We  use  bare  wire,  and 
on  the  lightning  end  we  wire  up  two  250-volt  lamps  in' series, 
switches  on  each  pair  of  lamps,  fuse  boxes  outside  of  building^, 
and  do  not  get  more  than  one  ampere  in  circuit.  Every  installa- 
tion is  protected  by  kicking  coils  and  lightning  arresters.  All 
power  motors  are  also  protected  in  this  way,  except  the  small 
ones  close  to  the  station.  We  have  60  pairs  of  lightning  arresters, 
and  thus  far  we  have  never  been  shut  down  by  lightning,  although 
our  neighbors  have. 

One  of  our  dairy  farmers  last  June  bought  the  first  electric 
milking  outfit  that  was  installed  in  the  state  of  Ohio.  It  took 
three  men  three  hours  to  milk  50  cows,  and  this  was  repeated 
night  and  morning.  The  milking  machine  milks  four  cows  at  a 
time,  and  milks  them  all  in  one  and  three-quarters  or  two  hours. 
It  costs  about  $6.00  a  month  for  current,  so  the  farmer  is  satis- 
fied. 

Our  Sunday  day  load  is  small.  It  doesn't  make  any  dif- 
ference whether  we  have  any  load  or  not;  the  engine  goes  just 
the  same.  At  first  we  tried  running  20  horse-power  on  the  load, 
and  we  found  that  once  in  a  while  the  big  farm  motors  would 
be  slapped  on  us  on  Sunday,  so  we  maintain  the  same  service  on 
Sunday  as  on  week  days. 

Our  rate  is  not  based  strictly  on  the  maximum  demand  of 
the  customer,  or  the  maximum  demand  that  would  be  possible  if 
he  used  the  connected  load.  One  trouble  has  been  to  get  cus- 
tomers to  use  lamps  large  enough  and  enough  of  them.  We  want 
them  to  use  plenty  of  light.  When  a  customer  has  poor  light  and 
not  enough  of  it,  he  will  blame  the  company.  There  is  another 
thing — ^we  take  a  4- watt  lamp  at  no  volts  and  bum  it  at  120 
volts.  Instead  of  the  customary  16  candle-power,  the  customer 
gets  nearly  22  candle-power,  and  he  also  gets,  instead  of  four 
watts,  an  efficiency  not  far  from  three  watts.  A  4-cp  lamp 
under  that  condition  will  give  about  six  candle-power;  8-cp 
about  12,  and  i6-cp  about  22.  When  it  comes  to  motor  business, 
our  constant,  which  we  take  and  divide  into  the  meter  reading, 
g^ves  us  the  rate  to  which  the  customer  is  entitled.     Suppose  a 
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customer  has  a  constant  of  lo  and  uses  15  kilowatts,  you  get  1.5. 
He  would  be  charged  for  10  kilowatts,  or  one  hour  of  service, 
at  10  cents,  and  the  other  five  kilowatts  would  be  charged  to 
him  at  six  cents,  which  makes  his  total  bill.  If  he  uses  current 
until  he  passes  the  two-hour  mark  we  charge  two  hours  at  nine 
cents,  and  all  in  excess  is  charged  at  three  cents  until  he  reaches 
the  three-hour  mark,  when  he  is  charged  at  two  cents. 

Mr.  F.  W.  Bullock  (Jamestown,  N.  Y.)  :  I  should  like  to 
ask  Mr.  Plaice  if  he  has  much  trouble  in  the  form  of  competition 
from  natural-gas  engines  for  power  and  gas  mantles  for  lighting; 
also  as  to  the  quality  of  the  gas  as  to  B.  t.  u.  per  cubic  foot.  I 
should  also  like  to  ask  if  he  can  furnish  electric  power  at  two 
cents  per  kilowatt-hour  to  compete  favorably  with  natural  gas 
at  25  cents  per  thousand  cubic  feet,  for  large  power  users. 

^  Mr.  Plaice:  We  have  no  further  competition  in  gas  light- 
ing. The  gas  company  is  licked  completely ;  we  have  not  got  a  gas 
light  on  our  line.  There  is  one  isolated  plant  in  our  town — a 
factory — ^which  uses  lights,  possibly,  only  15  nights  in  the  year, 
which  is  likely  to  come  on  in  the  holiday  time.  We  did  not  care 
for  this  load.  For  their  day  service  they  bum  gas.  We  did  not 
want  to  take  their  business.  There  are  several  gas  engines  of 
larger  sizes  in  the  town,  but  none  of  small  size.  Up  to  the  present 
we  have  catered  exclusively  to  the  small  trade.  We  have  to-day 
applications  filed  for  something  like  300-hp  load,  in  large  blocks ; 
two  of  them  would  be  125-hp  blocks.  One  of  these  firms  did  at 
one  time  use  gas  engines.  There  is  one  gas  engine  on  the  list 
— 25-hp — which  we  shall  probably  take  on.  We  have  had  to 
fight  for  our  rights  for  two  years.  The  town  says  we  have  no 
franchise,  and  we  claim  that  we  have  one,  and  until  that  is 
settled  we  can  not  do  very  much. 


Mr.  Gilchrist  :  I  move  a  vote  of  thanks  to  the  publishers  of 
the  Convention  Daily.  I  think  they  have  rendered  an  excellent 
service  to  the  National  Electric  Light  Association  this  year. 

(The  motion  was  carried.) 

Chairman  Freeman  :  I  wish  to  congratulate  the  meeting 
on  having  accomplished  its  work  within  the  prescribed  time.  I 
feel  that  we  have  in  this  compendium  of  commercial  papers  such 
a  variety  of  papers  as  has  never  before  been  gathered  together 
under  one  cover — a  compendium  that  it  would  be  difficult  to 
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duplicate,  and  one  the  vakie  of  whose  contents  will  become 
increasingly  apparent  to  us  as  we  study  them.  I  thank  the  gentle- 
men for  their  attention. 

(The  commercial  meeting  then  adjourned.) 
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1907     Question    Box 

National  Electric  Light  Association 


P^S^  5»  Question  A  4.  The  sentence  "Concrete  must  be 
handled  carefully  and  kept  covered  with  salt,  hay  or,"  etc. 
The  comma  should  be  left  out  after  the  word  "salt,"  as  the  refer- 
ence is  to  salt  hay. 

Page  137,  Question  P  30,  reading,  "With  transformers  Y-con- 
nected  the  voltage  on  each  primary  coil  is  one-third  or  57.7 
per  cent  of  the  line  e.  m.  f.,"  should  read:  With  transformers 
Y-connected  the  voltage  is  V  i/j  or  ^y,y  per  cent  of  the  line 
e.  m.  /. 

Page  254,  Question  U  42.  The  sentence  "The  dial  mechan- 
ism of  the  meter  is  really  a  device  for  recording  the  revolutions 
of  the  bicycle  wheel,"  should  read  as  follows :  The  dial  mechan- 
ism of  the  meter  is  really  a  device  for  recording  the  revolutions 
of  the  disc,  just  as  the  cyclometer  is  a  device  for  recording  the 
revolutions  of  the  bicycle  zvheel.  Also,  further  down  in  the 
same  paragraph  it  reads  "and  multiply  the  number  of  this  value 
(constant)  in  order,"  etc.  The  word  by  should  be  substituted 
for  the  word  "of"  and  this  should  read:  and  multiply  the 
number  by  this  value  (constant)  in  order,  etc.  This  answer 
should  be  signed  Geo.  Ross  Green,  Philadelphia  Electric  Co.,  and 
not  signed  "The  Philadelphia  Electric  Co.'* 

All  answers  signed  "Geo.  Ross  Green,"  except  the  answer 
to  U  42,  should  be  signed  The  Philadelphia  Electric  Co. 
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In  the  introduction  to  last  year's  issue  I  ventured  to  suggest 
that  perhaps  some  better  way  might  be  found  to  carry  on  the 
work  the  Question  Box  is  intended  to  cover.  Within  the  past 
month  a  circular  issued  by  the  American  Gas  Institute  has  been 
brought  to  my  notice,  and  I  am  free  to  express  as  my  opinion 
that  the  plan  outlined  therein  is  superior  in  some  7vays  to  our 
present  method  of  handling  this  subject. 

Briefly,  this  plan  is  as  follows: 

A  Bureau  of  Information  is  formed,  composed  of  six  mem- 
bers, among  tvhom  the  different  subjects  to  be  covered  arc 
divided.  The  method  of  proceeding  is  given  in  this  paragraph 
quoted  from  the  circular: 

^*The  members  are  invited  to  send  to  the  Secretary  all  ques- 
tions to  which  answers  by  the  Bureau  are  desired.  The  Bureau 
zvill  not  attempt  to  do  the  work  of  a  consulting  gas  engineer. 
It  zvill  in  many  cases  rather  attempt  to  indicate  methods  of  solu- 
tion than  actually  solve  the  problem  given.  Where  satisfactory 
answers  already  exist  to  questions  asked,  the  questioner  ti'///  be 
directed  to  these  anszvers.  Where  the  questions  are  incapable 
of  a  positive  ansz\,'er,  the  questioner jk'HI  be  so  told.  Where  the 
matter  is  plainly  one  for  a  consulting  gas  engineer,  the  questioner 
will  be  advised  to  employ  one. 

'*All  questions  and  anszvers  that  may  be  deemed  of  value  to 
the  membership  in  general  zvill  be  recommended  by  the  Bureau  to 
the  Directors  of  the  Institute  for  publication  in  the  Proceedings.'* 

It  is  entirely  feasible  to  embody  in  this  plan  a  feature  that 
zvould  admit  of  having  all  questions  of  policy  or  opinion  sub- 


mitted  to  all  members,  so  that  this  valuable  feature  of  the  present 
plan  of  the  Question  Box  zvould  not  be  lost. 

In  presenting  the  present  volume  I  must  once  more  pay  due 
tribute  to  the  tireless  co-operation  of  Miss  Harriet  Billings,  our 
assistant  secretary,  and  I  must  again  express  my  thanks  to 
Mr,  E,  C  Stahl,  Jr,,  and  Mr.  Clarence  A.  Hutchings  for  their 
efficient  help. 

PAUL  LUPKE, 
May  25,  ipoj.  Editor. 
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A— BUILDiriGS 


A  I.    From  a  practical  vlc%vpolnt,  does  concrete  make  good 
station  buildings? 

The  only  objection  is  large  size  of  columns  and  beams  neces- 
sary, requiring  additional  room  and  making  wiring  layout  more 
difficult. 

i.  r.  Whittlesey. 

The  writer  believes  that,  from  a  practical  viewpoint,  con- 
crete makes  an  excellent  substation  building. 

P.  C.  Sargent 

Concrete-block  construction  makes  a  very  fair  substation, 
depending  upon  conditions  and  design. 

H.  B.  Gminls<Ni« 

It  certainly  does  make  a  very  substantial  building. 

WaKer  nint. 

A  2.  Does  concrete  construction  pay  on  larger  buildings  vilth 
considerable  height? 

Not  if  walls  are  high  without  intermediate  floors.  Concrete 
is  cheaper  for  warehouses  and  shops  of  several  low-ceiling  floors. 

J.  T.  WhltUesey. 

Concrete  walls  with  two  surfaces  to  be  made  by  molds  cost 
more  than  brick  walls,  while  concrete  floors  are  in  general  cheaper 
than  fireproofed  steel-supported  floors.  If  excessive  vibration  or 
earthquakes  are  expected,  the  all-reinforced  concrete  building 
would  be  advisable;  but  if  not,  the  concrete  frame  with  brick 
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curtain-walls  will  be  cheaper  and  in  general  more  pleasing  in 
appearance. 

G.  U  Bennett. 

A  8.  Is  concrete  piling  satisfactory?  How  does  cost  compare 
nvlth  wood  piling? 

Yes.  Cost  per  pile  is  three  or  four  times  that  of  wood,  but 
it  supports  greater  load.    In  some  cases  total  cost  is  less. 

J.  T.  Whittlesey. 

See  Engineering  and  Contracting,  vol.  xxvii,  April  10,  1907, 
Method  and  Cost  of  Repairing  a  Pile  Trestle;  also,  vol.  xxvii, 
February  13,  1907,  Method  and  Cost  of  Driving  Raymond  Con- 
crete Piles  for  a  Building  Foundation. 

H.  B.  Gunnison. 

In  recent  years  it  has  become  common  practice  to  use  con- 
crete pilings,  either  plain  or  reinforced,  as  they  have  compara- 
tively greater  carrying  capacity  and  durability  and,  further,  they 
may  extend  far  above  ground  water ;  when  the  wooden  piles  are 
used,  their  heads  must  be  cut  below  ground  water,  and  thus 
deep  excavation  may  be  necessary,  to  which  point  the  foundation 
must  be  carried  down. 

The  relative  cost  of  each  depends  largely  upon  the  location 
in  which  they  are  to  be  used. 

8.  C.  Foster. 

A  4.  Is  It  safe  to  do  concrete  work  In  the  winter-time  In  cold 
climates?  What  will  prevent  the  concrete  from  freezing  and  crum- 
bling? 

Concrete  construction  in  freezing  weather  is  something  of  a 
gamble,  even  with  the  best  care  and  material.  Effect  on  concrete 
made  with  Portland  cement  is  much  less  serious  than  on  natural- 
cement  concrete.  If  fresh  concrete  is  frozen  and  stays  in  that 
condition  for  weeks,  there  will  probably  be  no  injury  if  it  has 
plenty  of  time  after  thawing  to  harden  before  it  is  again  sub- 
jected to  cold.  Alternate  freezing  and  thawing  daily  will  produce 
poor  stuff  cracked  on  the  outside  and  with  no  cohesion  within. 
Even  this  will  do  for  great  masses  employed  to  obtain  weight 
or  as  a  backing  for  stone-masonry,  but  will  not  do  where  the 
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construction  requires  uniform  strength  throughout.  It  is  neces- 
sary to  keep  such  fresh  work  warm.  When  it  is  in  large  masses, 
roof  over  and  warm  with  steam  pipes.  For  building  construction 
close  all  window  openings  with  curtains ;  cover  floors,  as  soon  as 
poured,  with  planks,  panels  raised  six  inches  above  top  of  floor. 
Heat  with  salamanders.  Steam  is  used  to  heat  sand  and  stone 
and  also  to  heat  and  dampen  air  in  enclosed  space.  Use  quick- 
setting  cement,  warm  sand  and  stone  and  sometimes  salted  water. 
— [From  Engineering  Record,  December  22,  1906. — Ed.] 

Yes,  with  proper  precautions.  Our  company  put  in  part  of 
a  concrete  flume  in  zero  weather.  We  heated  the  sand  and  gravel 
and  used  hot  water.  The  walls  were  carefully  protected  by  a 
foot  of  manure.  The  part  put  in  during  cold  weather  is  as  good 
as  that  put  in  earlier  in  the  season.  The  flume  is  now  more  than 
three  years  old. 

P.  N.  Korst 

In  order  to  prevent  concrete  from  crumbling  when  mixed 
in  freezing  weather,  salt  is  added  to  the  water;  both  sand  and 
water  are  heated  before  being  mixed  with  the  concrete.  Con- 
crete must  be  handled  quickly  and  kept  covered  with  salt,  hay  or 
horse  manure,  if  surface  is  to  be  exposed  for  any  length  of  time. 
In  this  way  perfect  concrete  work  can  be  done  in  cold  weather. 

Geo.  Ross  Green. 

Almost  anything  can  be  done  safely  if  one  will  outlay  suffi- 
cient money  and  care.  Under  conditions  of  expected  cold  weather 
and  sufficient  demand  for  the  building,  the  site  has  been  enclosed 
with  a  cheap,  outer,  temporary,  light  board  structure,  and  build- 
ing operations  prosecuted  inside  when  outside  temperature  ranged 
from  20  to  40  degrees  below  zero,  Fahrenheit.  Temperature 
inside  was  kept  up  by  means  of  fires,  and  scaffolding  was  sup- 
ported at  its  outer  end  on  this  wooden  structure.  For  tem- 
perature but  little  below  the  freezing-point  the  use  of  warm 
water  and  heated  stone,  and  sometimes  salt  in  water,  will  pre- 
vent freezing  until  the  concrete  gets  its  initial  set.  Concrete 
should  be  protected  immediately  it  is  placed,  with  hay,  straw, 
bags  or  sand. 

G.  U  Bennett. 


6  A— BUILDINGS  A  5 

Concrete  work  can  be  done  in  winter-time  or  in  a  very 

cold  climate  if  salt  or  steam  is  used  on  the  material  before  placing 

in  position. 

Walter  Flint. 

A  5.    What  kind  of  roof  Is  advisable  for  a  fireproof  plant? 

Reinforced  concrete. 

i.  T.  WhltUesey. 

Two  thicknesses  of  corrugated  galvanized  iron,  supported, 
of  course,  by  iron  structure. 

Wm.  M*  Lewis. 

There  are  several  good  forms  of  cement  roofing  that  can  be 
used  on  a  fireproof  building. 

Walter  Flint. 

Reinforced  cinder-concrete  or  reinforced  concrete  and  tile 
has  proved  entirely  satisfactory;  our  roofs  are  supported  by 
steel  I-beams.    Spans  of  reinforced  concrete  vary  up  to  12  feet. 

H.  B.  Gunnison. 

A  6.  Has  a  satisfactory  treatment  been  found  to  render  cement 
floors  dust-free  and  oil  and  waterproof? 

Have  found  nothing  that  was  absolutely  dustproof,  but  a 
treatment  of  paraffin  put  over  the  floors  was  about  the  greatest 
help.  This  was  also  recommended  to  and  tried  by  a  large  woolen 
mill  and  was  found  of  great  advantage. 

Wm.  fA.  Lewis. 

I  do  not  know  of  any  cement  floors  that  are  void  of  dust 
unless  they  are  soaked  with  oil  (linseed)  occasionally,  and  as 
for  being  oil  or  waterproof,  we  have  nothing  here  that  is  either. 
Most  of  our  engine-room  floors  are  cast  iron. 

J.  J.  Chrlsholm. 

Yes.  We  have  had  a  good  deal  of  trouble  with  the  cement 
floors  in  the  physical  laboratory  building  at  Lehigh  University 
(South  Bethlehem,  Pa.).  The  surface  of  these  floors  became 
roughened  with  wear  and  the  resulting  dust  became  an  intoler- 
able nuisance.     In  our  dynamo  laboratories   the  dust  settled 
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on  commutators  and  bearings  and  thereby  increased  sparking 
at  the  brushes  and  wear  at  the  bearings.  About  three  years  ago 
my  attention  was  called  to  a  treatment  (a  filler  and  paint)  espe- 
cially adapted  to  cement  floors,  which  treatment  I  had  applied 
to  the  cement  floors  of  several  rooms,  including  our  dynamo 
laboratories.  After  three  years'  trial  I  can  say  that  this  prepara- 
tion, made  by  Toch  Brothers,  has  given  us  very  satisfactory 
results.  It  has  eliminated  the  dust  nuisance,  and  it  also  seems 
to  be  practically  oil  and  waterproof. 

Wllltam  Esty. 

We  have  used  a  special  kind  of  paint  on  our  power-station 
floor,  which  has  given  good  satisfaction.  It  consists  of  resinous 
liquid  which  takes  up  the  lime  and  permeates  the  cement.  A 
second  coat  of  similar  material  containing  a  pigment  is  used  for 
finishing.  This  paint  makes  the  floor  proof  against  oil  and 
water  and  prevents  the  cement  from  wearing  off  and  becoming 
dusty. 

The  paint  is  made  by  Toch  Brothers,  of  Long  Island  City. 

Geo.  W.  Stone. 

Our  floors  are  rendered  dust-free,  also  oil  and  waterproof, 
as  follows:  After  cement  floor  has  been  set  about  four  weeks  it 
IS  given  two  coats  of  sizing  (a  cheap  grade  of  varnish),  then  two 
coats  of  any  desired  color  of  lead  and  oil  added.  This  method 
has  been  used  for  three  years  and  has  proved  entirely  satisfac- 
tory. 

H.  B.  Gunnison. 

A  7.  Under  what  circumstances  Is  It  advisable  to  use  metal  win- 
dow-frames and  wired  glass  In  poiver-plant  construction  7 

The  use  of  metal  window-frames  and  wire-glass  in  power- 
plant  construction  is  advisable  in  all  buildings  of  so-called  fire- 
proof construction,  when  the  outside  fire  hazard  is  gjeat. 

N.  A.  Rollins. 

In  stations  where  there  is  exposure  to  fire  risk  from  out- 
side, and  on  interior  partitions  between  engine  or  boiler-room 
and  switchboard  or  office. 

J.  T.  Whittlesey. 
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I  think  it  advisable  to  use  metal  window-frames  with  wired 
glass  in  power-plant  construction  where  there  are  adjacent  build- 
ings of  wood.  In  case  of  fire,  these  windows  would  be  a  great 
protection. 

F.  C.  Sargent 

We  are  using  it  almost  entirely  in  all  our  power  plants  and 
substation  buildings  within  city  limits. 

H.  B.  Gunnison. 

All  skylights  in  power-houses  should  be  made  of  wire-glass. 
In  case  of  breakage  the  glass  will  not  then  fall  to  the  floor  below. 
Metal  window-frames  obviate  all  fire  risk  that  would  be  occa- 
sioned by  the  use  of  wood  for  such  purposes,  therefore  all  large 
power-houses  and  substations  should  be  thus  protected. 

Geo.  Ross  Green. 

A  8.  What  Is  the  best  size  of  crushed  stone  to  use  In  12-Inch 
concrete  tunnel-walls  supporting  roof  12  Inches  thick  nvlth  5-foot  span 
reinforced  with  expanded  metal  2  Inches  from  bottom  of  roofing*  the 
whole  structure  designed  to  stand  4000  pounds  pressure  per  square 
foot?  What  proportions  should  be  used  for  best  construction  for  the 
size  of  stone  chosen? 

One-inch  broken  stone.    Mixture  1-2-4. 

Geo.  Ross  Green. 


A  9.    When  Installing  a  gate  In  salt  water*  covered  and  uncovered 
with  the  tides,  what  metal  should  be  used  for  the  guides*  and  so  forth? 

Bronze,  by  all  means. 

Clemens  Herschel. 


A  10.  What  Is  the  probable  life  of  a  10-Inch  I-beam  exposed  on 
one  side  to  saK  ivater? 

Clean  salt  water  is  better  than  salt  water  contaminated  with 
sewage.  If  clean,  say  20  to  25  years,  as  a  matter  of  writer's 
judgment. 

Clemens  Herschel. 
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B— WATER-WHEELS,  WATER-POWER,  ETC. 

B  I.  ^s  a  general  proposition.  Is  a  iow-head  water-poiver  In- 
stallation a  good  Investment  for  driving  electric  generators,  as  com« 
pared  %vltli  a  steam  installation? 

As  a  general  proposition  the  water-power  installation  is 
preferable  in  every  respect. 

The  Union  Elec  Co. 

Yes,  if  conditions  are  favorable,  such  as  reasonably  steady 
flow  without  extremes  of  high  or  low  water. 

P.  H.  Korst. 

Where  steam  coal  costs  more  than  $3.00  per  ton,  where  the 
flow  of  river  or  stream  is  reasonably  uniform  throughout  the 
twelve  months  and  where  the  first  cost  of  development  does  not 
exceed  $75  to  $100  per  horse-power — ^yes. 

Edward  Peterson. 

Any  head  of  more  than  eight  feet  where  continuous  power 
required  will  average  more  than  300  horse-power  and  the  supply 
of  water  is  sufficient  to  take  care  of  the  load,  can  be  operated 
much  cheaper  than  a  steam  plant  of  same  size.  The  larger  the 
load  and  water-power,  the  greater  the  economy  as  compared  with 
steam. 

Merrill  Ry.  and  Ltg.  Co. 

A  low-head  water-power  installation  is  a  good  investment 
if  sufficient  water  is  available  the  year  around.  If  a  steam  relay 
has  to  be  added  it  will  pay  in  most  cases,  particularly  for  the 
smaller  installation,  to  put  in  an  economical  steam  plant  and 
leave  the  water-power  alone. 

H.  C.  Stoddard. 

As  a  general  proposition,  any  water-power  installation  is  a 
good  investment  as  compared  with  a  steam  installation. 

B.  E.  Morrow. 

The  value  of  undeveloped  variable  water-power  is  usually 
nothing  if  its  variation  is  great,  unless  it  is  supplemented  by  a 
steam  plant.     It  is  of  value  then  only  when  the  cost  per  horse- 
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power  for  the  double  plant  is  less  than  the  cost  of  steara  j^owcr 
under  the  same  conditions. 

The  value  of  a  developed  water-power  is  as  follows:  If 
the  power  can  be  run  cheaper  than  steam,  the  value  is  that  of 
the  power  plus  the  cost  of  plant  less  depreciation.  If  it  can 
not  be  run  as  cheaply  as  steam,  considering  its  cost,  and  so 
forth,  the  value  of  the  power  is  nothing,  but  the  value  of  the 
plant  is  what  would  be  paid  for  it  new,  which  would  bring  the 
total  cost  of  running  down  to  the  cost  of  steam  power  less  depre- 
ciation. 

8.  C.  Foster. 

The  main  difficulties  in  utilizing  a  low-head  water-power 
for  driving  electric  generators  are  twofold:  (i)  low-head  tur- 
bines and  wheel-pits,  and  power-house  construction  generally, 
occupy  so  much  space  that  they  become  inordinately  expensive 
in  comparison  with  either  higher-head  propositions  or  \yith  steam 
plants;  (2)  low-head  turbines  are  of  slow  speed,  which  is  fatal 
unless  a  belt  drive  is  introduced  and  direct  connection  between 
turbine  shaft  and  dynamo  shaft  is  sacrificed,  which  no  one  wants 
to  have  done.  This  is  the  answer  to  the  "general  proposition'* 
up  to  date. 

But  now  comes  an  invention,  in  the  form  of  a  simple  appa- 
ratus without  moving  parts,  which  will  add  some  25-foot  fall  to 
any  other  fall  by  the  expenditure  on  that*  other  fall  of  an 
amount  of  water  approximately  equal  to  the  discharge  of  the  low- 
fall  turbine.  In  other  words,  this  "fall-increaser"  will  approxi- 
mately double  the  fall  acting  on  the  turbine,  by  using  twice  the 
water ;  thus  calling  for  a  smaller  turbine,  and  a  smaller  wheel-pit 
and  plant  generally,  and  also  producing  a  greater  speed;  also 
calling  for  only  about  half  the  number  of  turbines  otherwise 
required,  but  each  turbine  of  double  the  otherwise-designated 
power.  Or  the  apparatus  may  be  used  merely  to  annul  the 
effects  of  back-water  in  floods,  without  changing  the  arrangement 
made  for  use  in  ordinary  or  in  low-water  periods. 

It  is  believed  that  this  will  render  water-power  available  on 
low  falls  (5  to  25-foot),  which,  either  on  account  of  lowness  of 
fall  or  of  much  back-water,  it  has  hitherto  been  impractical  to 
develop  and  use,  especially  for  driving  electric  generators. 


B  2   B— WATER-WHEELS,  WATER-POWER,  ETC       ii 

A  patent  has  been  applied  for  on  the  above  in  the  United 
States  and  Canada. 

Clemens  Herschel. 

B  2.  Can  any  one  give  reasonably  accurate  figures  on  the  cost 
of  maintaining  a  low-head  ivater-poiver  Installation  of«  ^ay^  8  to  10- 
foot  head? 

If  original  installation  is  first  class  it  can  be  maintained  for 
$i.oo  per  horse-power  per  year. 

The  Union  Elec*  Co. 

This  would  depend  on  the  method  of  construction.  If  the 
dam,  flume  and  wheel-pits  are  of  the  best  concrete,  the  depre- 
ciation should  not  exceed  three  per  cent  and  the  maintenance 
less.  With  a  timber  dam  and  wooden  flume,  these  figures  would 
be  more  than  doubled. 

P.  H.  Kofst. 

It  depends  on  the  class  of  installation  and  the  conditions 
of  the  stream.  A  rock-ballasted  timber  dam  will  last  fifteen  to 
twenty  years.  A  water-wheel  of  good  design  should  last  about 
the  same  length  of  time,  unless  the  water  is  very  gritty  or  wheel 
becomes  broken  through  accident.  Wooden  rack  and  head-gates 
will  last  ten  to  twelve  years  and  a  wooden  flume  about  the  same 
length  of  time.  With  a  stone  or  concrete  dam,  iron  racks,  stone 
or  concrete  power-house  and  flumes,  five  to  six  per  cent  on  first 
cost  should  cover  maintenance  and  depreciation. 

Edward  Peterson* 

Ordinarily,  from  $i.oo  to  $3.00  per  horse-power.  This  does 
not  include  interest  on  investment.  The  larger  the  power,  the 
less  per  horse-power  will  be  the  expense  of  maintenance. 

Merrill  Ry.  and  Ltg.  Co. 

Such  costs  would  vary  with  the  locality.  Generally  speak- 
ing, an  8  to  lo-foot  head  is  not  applicable  to  driving  electric 
generators  except  by  belting  up  for  speed,  and  then  would  be 
likely  to  cost  some  $250  per  horse-power  delivered  to  the  dynamo, 
including  power-house  and  contained  machinery. 

Clemens  Herschel. 
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B  8.  What  Is  a  fair  depreciation  allonvable  on  a  low«head  ivater- 
poiver  Installation  of«  say,  8  to  10-foot  head? 

About  three  per  cent. 

The  Union  Elec*  Co* 

See  answer  to  B  2. 

P.  H.  Korst. 
Edward  Peterson. 

Very  little  for  the  water  connections  and  house ;  say  10  per 
cent  for  the  turbines ;  electric  machinery  as  elsewhere. 

Clemens  Herschel. 

B  4.  What  Is  correct  average  cost  per  horse*po%ver  per  year  of 
repairs  to  %vater*wlieels»  llanies«  tail*races«  and  shafting  to  driving 
gear,  of  water-poiver  Installations  of  low  head,  say  8  to  10  f^et? 

See  answer  to  B  2. 

Edward  Peterson. 
Merrill  Ry.  and  Ltg.  Co. 

See  answer  to  B  3 

Clemens  Herschel. 

B  5.  Suggest  scheme  for  the  prevention  of  anchor  Ice  common 
In  the  rivers  and  streams  of  this  section  of  the  country  (Michigan). 

Arrange  booms  or  rafts  so  that  river  will  freeze  over.  After 
it  is  frozen  over  there  will  not  be  aity  trouble  from  anchor  ice. 

Edward  Peterson. 

I  know  of  no  scheme  to  prevent  formation  of  anchor  ice,  but 
its  presence  in  a  flume  can  be  made  practically  harmless  to  suc- 
cessful operation  of  a  turbine,  provided  there  is  a  swift  passage 
of  water  through  flume.  In  this  plant  we  use  a  long  sloping 
gjate  or  "grizzly"  the  width  of  the  flume,  constructed  of  flat  iron 
bars  on  edge,  spaced  about  an  inch  and  a  half  apart,  ending 
near  to  the  water  level  with  a  horizontal  platform  of  same  con- 
struction. The  rush  of  water  from  head-gate  breaks  the  sand 
and  gravel  and  slush  away  from  the  piece  of  cake  ice  to  which 
it  has  anchored,  when  the  mass  strikes  the  grates;  the  former 
passing  on  through  the  wheel,  disintegrated,  and  the  cake  ice 
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sliding  up  on  the  platform  of  the  grate,  from  which  to  remove  it 
is  only  a  question  of  labor. 

W.  P.  Eyre. 

No  such  prevention  has  been  discovered  anywhere,  so  far 
as  the  writer  knows.  Running  spring  water  through  sprinkler 
pipes  onto  the  rack  bars  is  said  to  be  good.  Letting  the  pond 
or  head  canal  freeze  over  and  stay  covered  with  ice  is  a  sure 
cure,  and  there  would  then  remain  only  three  or  four  days  of 
trouble  each  winter.  During  these  three  or  four  days,  to  shut 
down  the  water  plant  and  run  by  steam  or  buy  current,  would 
probably  be  cheapest,  where  it  can  be  done. 

Clemens  Herschel. . 

B  6.  What  shall  we  do  to  prevent  Ice  forming  on  Inside  of  pen- 
slock  during  cold  day  when  plant  Is  Idle,  then  thaiving  on  a  warm 
day,  sloughing  off  and  clogging  the  wheels? 

Protect  penstock  so  that  it  will  not  freeze. 

Edward  Peterson. 

Cover  the  penstock.    Bury  it  in  the  ground  if  you  can. 

Clemens  Herschel. 

A  large  and  deep  pond  for  intake  will  largely  prevent 
troubles  from  ice  in  penstock.  It  will  be  noticed  that  there  will 
be  little  trouble  from  needle  ice  after  the  pond  freezes  over  for 
the  first  time  in  the  fall, 

H.  C.  Stoddard. 
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CI.  In  taking  water  from  river  for  boiler-feed  pumps.  Is  there 
any  standard  method  of  building  the  suction  inlet  so  as  to  obtain 
clear  water,  free  from  sand,  leaves,  and  so  forth? 

The  best  method  of  taking  water  from  a  river  is  to  enclose 
the  end  of  the  intake  pipe  in  a  box,  the  opening  in  the  box  to 
be  provided  with  two  screens  and  a  gate;  the  screens  and  gate 
to  be  raised  and  lowered  with  a  block-and-fall  hung  or  counter- 
balanced from  a  gallows.  This  will  allow  the  ready  cleaning  of 
the  screens,  one  at  a  time.    The  intake  pipe  should  be  laid  below 
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mean  low  tide  and  if  desirable  led  into  a  settling  well  and  the 
feed-water  taken  from  there.  By  closing  the  gate  the  box  and 
settling  well  can  be  pumped  dry  and  thoroughly  cleaned  from 
time  to  time. 

4lohn  ^cFeeley. 

Attached  sketdi  shows  an  intake  we  constructed  in  the 
Monongahela  River,  near  Pittsburgh,  Pa.,  where  we  were  both- 
ered by  a  very  large  amount  of  leaves,  driftwood,  sand,  and  so 
forth. 


PLOW  OF  WATER  IN  RIVER 


♦£££ 


'^ SUCTION  PIP£ 


8KETCH    NOT  TO  SCALE 


Plan  of  Intake  in  River 


Ladwig  Kemper. 


We  do  not  know  of  any  standard  method  of  building  suc- 
tion inlets,  but  we  get  very  good  results  from  duplicate  set  of 
strainers,  so  arranged  that  one  may  be  shut  off  and  the  strainer 
taken  out  and  cleaned  while  the  other  is  working.  We  use  this 
arrangement  for  both  boiler- feed  and  injector  condensers. 

Bennington  Electric  Co* 

Build  a  screen  house  with  inlet  of  ample  size  in  order  to 
reduce  velocity  of  water  to  avoid  drawing  in  leaves.  Protect 
inlet  by  trash-rack  made  up  of  0.25-inch  by  1.5-inch  bars  placed 
vertically.  Inside  of  trash-rack  place  three  screens  with  mesh 
varying  from  0.75-inch  to  o.375-inch,  and  mafle  up  of  0.125-inch 
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to  0.1875-inch  wire.  Mount  screens  in  a  frame  in  sliding  guides 
with  provision  for  removing  for  cleaning.  If  water  contains 
much  sand  it  might  be. advisable  to  divide  screen  house  into  two 
compartments  of  large  capacity  to  form  settling  chambers,  either 
of  which  may  be  cleaned,  with  separate  inlets  and  outlets.  A 
vertical  baffle  extending  above  top  of  water  causing  water  to  be 
deflected  downward  would  assist  in  separating  sand.  Discharge 
water  from  condenser  against  trash-racks,  or  pipe  steam  itito 
racks  for  thawing  out  in  winter. 

B.  J.  Dcnman. 

I  have  succeeded  in  overcoming  the  difficulty  by  having 
water  go  into  a  settling  basin  before  going  into  the  suction  pipe. 
This  allows  sand  and  everything  to  be  deposited  before  getting 
to  the  pipe. 

Walter  Flint 

Use  a  galvanized-iron  or  brass-wire  basket,  or  perforated- 
metal  screen,  on  the  outer  end  of  the  suction  inlet. 

Clemens  HerscheL 

Inlet  must  be  sufficiently  large  to  enable  the  velocity  of  enter- 
ing water  to  be  kept  down.  Screens  so  arranged  as  to  be  inter- 
changeable— one  going  down  as  the  other  comes  up  for  cleaning 
— are  often  used. 

6eo*  Ross  Green. 

C  2.  Boiler  feed-water  Is  Impregnated  wfth  tar  from  a  near-by 
water-gas  plant.  What  effect.  In  time,  %vlll  the  tar  have  on  the  feed- 
pipe, pump,  valves,  boilers  and  engine  cylinders?  What  Is  the  best 
■lethod  of  extracting  the  tar  from  the  water? 

We  have  not  had  much  experience  with  water  impregnated 
with  gas-tar.  Our  inspectors  can  not  recall  a  case.  Such  water 
is  not  often  used.  The  tar,  unless  in  an  amount  that  would 
condemn  the  water  at  once,  could  hardly  do  harm  to  feed-pipe  or 
valves  and  would  not  be  likely  to  reach  the  engine,  but  a  very 
little  might  cause  serious  bagging  or  burning  in  a  boiler.  Tar 
can  not  readily  be  extracted  from  water.  The  most  obvious  way 
to  get  out  most  of  it  would  be  to  have  a  well  close  to  stream  and 
get  water  by  infiltration,  taking  it  below  surface  and  if  practicable 
have  a  surface  overflow,  but  waters  containing  gas-tar  will  have 
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other  substances  in  solution  that  are  injurious  to  a  boiler,  and 
such  water  had  better  not  be  used. 

Hartford  Steam  Boiler  Inspection  and  Insurance  Co.* 

George  If.  Seyms* 

The  effect  of  water-gas  tar  upon  the  feed-pipe,  pump,  valves, 
boilers,  and  so  forth,  will  in  time  undoubtedly  be  some  corrosion 
of  the  metal  parts  with  which  the  water  itself  comes  into  con- 
tact previous  to  entering  the  boilers,  and  if  present  in  the 
water  in  material  quantity,  more  or  less  gumming  of  the  valve- 
seats,  and  possible  accumulation  of  said  tar  upon  the  inner  sur- 
faces of  the  feed-line,  and  so  forth.  After  reaching  the  boiler 
more  or  less  corrosion,  especially  in  the  steam  space,  will  undoubt- 
edly result,  and  in  high-pressure  plants  a  carrying-over  of  a 
sufficient  amount  of  volatile  substances  with  the  steam  will,  by 
becoming  incorporated  with  the  cylinder  lubricants,  very  much 
impair  the  lubrication.  As  to  the  extraction  or  separation  of  the 
tar  from  the  feed-water,  no  doubt  a  considerable  portion  of  it 
could  be  removed  by  filtration,  as  it  would  not  be  soluble  in  the 
water  itself.  However,  very  much  of  same  would  be  soluble, 
and  could  not  be  so  removed.  The  addition  to  the  water  before 
filtering  of,  say,  one-half  to  one  grain  of  sulphate  of  alumina 
per  United  States  gallon,  would  undoubtedly  bring  about  a 
coagulation  of  that  portion  of  the  tar  in  solution,  and  in  such 
coagulated  condition  it  would  be  removed  by  filtration  along 
with  the  insoluble  portion. 

W.  A*  Converse. 

C  3.  Explain  action  of  boiler  compound  when  placed  In  an  open 
heater.     How  should  It  be  fed  Into  the  heater? 

As  there  are  many  boiler  compounds,  their  action  would  be 
different  in  a  heater.  In  general,  however,  most  compounds 
depend  for  their  effect  on  soda-ash  or  a  mixture  of  that  with  some 
kind  of  tannin.  Soda-ash  changes  the  lime  sulphate  of  the  water 
to  lime  carbonate  and  with  aid  of  the  heat  renders  the  lime  and 
magnesia  carbonates  more  flaky  or  granular  and  easier  to  wash 
and  clean  out.  Substances  containing  tannin  serve  to  make 
softer  sludge  of  the  deposit.  A  compound  can  be  introduced  into 
a  heater  in  any  convenient  way,  only  it  should  first  be  in  solu- 
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tion,  and  care  should  be  taken  that  some  amount  of  it  is  always 
in  the  heater ;  for  that  reason  it  should  be  put  in  at  least  daily. 
Hartford  Steam  Boiler  Inspection  and  Insurance  C0.9 

George  If*  Seyms* 

The  action  of  any  boiler  compound  when  placed  or  fed  in 
an  open  heater  would  depend  entirely  upon  the  composition  of 
the  compound  itself,  together  with  the  composition  of  the  solid 
matter  contained  in  the  water  with  which  same  was  being  used» 
With  a  water  carrying  quantities  of  sulphate  of  lime,  sulphate 
of  magnesia,  chloride  of  lime  or  chloride  of  magnesia,  and  a 
compound  carrying  quantities  of  soda-ash,  caustic  soda  or  tri- 
sodium  phosphate,  the  result  would  be  a  reaction  between  the 
soda  salts  and  said  chloride  or  sulphates,  causing  a  partial  pre- 
cipitation of  the  lime  and  magnesia  salts,  leaving  in  solution  in 
the  water,  as  a  by-product,  soluble  soda  salts,  namely,  chloride 
or  sulphate,  depending  upon  whether  the  reaction  took  place 
between  the  chlorides  or  sulphates  of  lime  and  magnesia  previ- 
ously referred  to.  In  practice  this  precipitation  is  not  a  pre- 
ventive of  scale  formation  in  the  boiler  proper,  as  a  considerable 
amount  of  the  light  precipitated  matter  is  carried  with  the  water 
from  the  heater  to  the  boiler,  and  this  suspended  matter,  together 
with  a  portion  of  the  lime  and  magnesia  salts  not  precipitated 
in  the  heater,  which  are  thrown  down  after  reaching  the  boiler, 
due  to  concentration,  combine  in  the  formation  of  more  or  less 
scale  or  incrustation;  the  quantity  being  dependent  upon,  firsts 
the  kind  and  quantity  of  incrusting  solids  contained  in  the  water  ; 
second,  the  temperature  and  size  of  the  heater  itself.  We  do 
not  believe  that  in  most  cases  in  practice  it  is  advisable  to  feed 
compounds  into  or  through  open  heaters.  We  believe  it  better 
to  get  the  best  out  of  the  heater  possible  without  the  use  of  any 
preparation,  then,  by  the  use  of  the  proper  preparation  directly 
in  the  boilers  themselves,  prevent  and  eradicate  further  trouble 
in  the  form  of  scale. 

W.  A*  Converse. 

Better  feed  compound  into  outlet  pipe  from  heater.  Put 
compound  into  tank,  so  placed  that  the  compound  will  flow  in  by 
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gravity.  Connect  tank  and  outlet  pipe  with  small  pipe  having  a 
valve  for  regulating  the  flow  of  compound;  or  feed  compound 
into  the  pump  discharge  with  a  small  pump  or  injector,  as  many 
-compounds  are  injurious  to  pump  packings. 

B.  E.  Buttles. 

C  4.  Soda*ash  does  the  same  work  In  oar  lH»ller  as  prepared 
compound  containing  soda-ash  and  common  salt.  Will  the  ash«  alone* 
have  any  Injurious  effect,  and  If  not,  what  Is  the  salt  for? 

The  effect  of  common  salt  and  of  several  others  of  the  sub- 
stances usually  found  in  water  is  to  increase  the  solubility  of 
the  lime  sulphate  and  partly  prevent  its  depositing  as  a  hard 
scale.  As  soda-ash,  used  in  proper  amojmt  and  put  into  boiler 
daily,  decomposes  the  lime  sulphate,  the  use  of  salt  with  it  is 
unnecessary.  Pure  salt  does  no  injury  to  a  boiler.  Saline  water, 
as,  for  instance,  a  little  infiltration  of  sea  water  into  ordinary 
well  water,  is  very  injurious  and  corrosive.  Soda-ash  has  been 
found  by  long  experience  to  be  non-injurious. 

Hartford  Steam  Boiler  Inspection  and  Insurance  Co., 

George  If.  Seyms. 

Soda-ash  alone  is  not  injurious  to  a  boiler,  since  it  has  no 
affinity  for  iron.  The  salt  is  supposed  to  precipitate  some  scale- 
forming  ingredient  which  is  not  precipitated  by  the  soda-ash. 

B.  E.  borrow. 

In  considering  the  first  part  of  this  question — ^pertaining  to 
the  effect  of  the  use  of  soda-ash  alone — it  is  a  fact  that  in  most 
cases  where  this  substance  is  used  as  a  preventive  of  scale  forma- 
tion, or  for  the  removal  of  old  incrustation,  more  or  less  trouble 
is  experienced  in  the  form  of  corrosion  and  pitting;  in  cases 
where  the  boilers  are  being  crowded,  overworked,  or  submitted 
to  very  uneven  load  at  times,  foaming  and  possibly  priming ;  and 
with  waters  in  which  the  soda  salts  naturally  existing  are  pro- 
portionately high  as  compared  with  the  incrusting  solids,  oozing 
out  at  and  causing  leaky  joints,  destruction  of  gaskets,  and  so 
forth.  The  amount  and  intensity  of  the  above  deleterious  effects 
that  would  be  obtained  from  the  use  of  this  substance  for  the 
purpose  named  are  entirely  dependent  upon  the  nature,  quantity 
and  kind  of  solid  matter  contained  in  the  water  in  conjunction 
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with  which  same  is  used.  This  being  the  case — ^and  as  its  use 
is  not  being  considered  with  a  certain  specific  water  of  which 
the  composition  and  quantity  of  solid  matter  present  are  known — 
it  is  impossible  to  go  much  into  detail  as  to  just  what  the  results 
would  be  in  any  particular  case.  Referring  to  the  latter  part 
of  the  question — as  to  the  purpose  of  the  addition  of  salt — would 
say  that  is  also  objectionable,  especially  as  being  the  cause  of 
corrosion  and  pitting.  The  objects  of  the  use  of  the  substance 
are,  we  believe — ^first,  to  reduce  cost  of  the  preparation ;  second, 
because  sulphate  of  lime  (gypsum)  is  soluble  in  solutions  of 
sodium  chloride  (salt),  provided  the  solution  itself  is  saturated 
(not  materially  so,  however,  in  weaker  solutions). '  This  being  the 
case,  it  would  be  necessary  that  the  water  in  the  boiler  be  satu- 
rated with  salt  in  order  to  add  any  efficiency  to  the  preparation 
proper  along  the  lines  referred  to,  and  if  said  solution  became 
saturated  the  corrosive  action  that  would  arise  would  be  very 
objectionable. 

W.  A*  Converse. 

C  5.  In  good  practice,  what  percentage  of  the  total  poiver  gen* 
erated  is  required  for  operating — (a)  Circulating  pumps?  (b)  Air« 
pumps?  (c)  Oil-feed  pumps?  (d)  Exciters?  (e)  Coal-handling 
apparatus? 

I  know  of  no  definite  data  that  are  accurate  in  detail.  The 
following  was  stated  to  be  the  results  attained  in  one  of  the 
largest  power  plants  in  the  country: 

Per  Cent  of 
Steam  Generated 

Steam  consumption  of  main  engines 95.8o 

"  "  "    exciters 1.09 

"  "  "    auxiliaries 3.10 

99.99 

In  this  plant  the  coal-handling  machinery  was  operated  by 
electric  motors. 

A.  D.  Williams,  Jr. 

In  a  large  station,  power  used  for  circulating  pumps,  steam- 
driven,  allowing  for  return  of  exhaust  steam  to  heaters,  should 
not  greatly  exceed  1.5  to  2  per  cent.  The  air-pump,  0.5  per  cent. 
Exciter,  motor-driven,  1.5  per  cent. 

6eo.  Ross  Green* 
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C  6.  Does  gain  in  economy  by  use  of  economizers  compensate 
for  added  complexity  and  cost  of  repairs? 

Only  in  exceptional  cases  of  high  cost  of  fuel  and  high 
load-factor. 

J.  T.  Wliittlesey. 

Engineers  are  not  agreed  on  this  question.  In  extensions  to 
some  modern  power  stations  that  contain  economizers,  they  are 
not  being  installed,  although  provision  is  made  for  installing 
them  if  desired. 

B.  J.  Denman. 

C  7.  Wliat  lias  been  the  experience  as  to  cost  of  maintenance 
of  economizers  per  boller^horse- power  in  good*sized  installations? 

We  have  had  an  economizer  equipment  in  use  on  a  i200-hp 
boiler  installation  for  the  past  six  years.  Thus  far  the  cost  of 
maintenance  has  been  merely  nominal.  We  attribute  this  to  the 
fact  that  the  water  supply  into  the  economizer  is  passed  through 
a  preliminary  heater  into  which  small  auxiliaries  exhaust.  The 
water  enters  the  economizer  at  about  140  degrees. 

Editor. 

C  8.  Are  recording  thermometers  sufficiently  accurate  to  {ustlfy 
their  use  In  recording  temperature  of  boiler  feed-water  when  thermom* 
eter  Is  placed  100  feet  from  and  15  feet  above  point  of  connection 
to  feed-pipe? 

A  Bristol  recording  thermometer  can  easily  meet  the  con- 
ditions imposed  by  this  question.  It  is  preferable,  however,  that 
the  connecting  capillary  tube  between  the  bulb  and  the  recording 
portion  be  kept  at  a  cooler  temperature  at  all  times  than  the  bulb. 
In  practice,  this  condition  can  undoubtedly  be  met  without  effort. 

li.  P.  Dennis* 

As  manufacturers  of  recording  thermometers,  would  say 
that  our  instruments  are  entirely  independent  of  all  changes  in 
the  temperature  between  the  recording  portion  of  the  instrument 
and  the  bulb  of  same,  A  slight  error  may  be  shown  when  the 
recording  portion  is  placed  15  feet  above  the  point  of  connection 
of  the  feed-pipe,  due  to  the  column  of  expansible  liquid  in  the 
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small  capillary  tube.  This  holds  good  only  when  thermometer 
has  been  tested  with  the  bulb  on  the  same  level  as  the  recorder. 
When  this  company  knows  the  difference  in  elevation  between 
the  bulb  and  the  recorder,  allowance  will  be  made  for  such  ele- 
vation when  the  instrument  is  calibrated. 

The  Bristol  Company. 

C  9.    Give  reference  to  best  literature  on  construction  and  opera- 
tion of  centrifugal  pumps. 


D— FUEL 

D  I*  Has  anything  been  done  In  this  country,  outside  of  munici- 
pal plants.  In  the  use  of  garbage  as  fuel? 

D  2.  What  is  the  most  economical  method  of  generating  gas  for 
poiver  plants? 

The  most  economical  method  of  generating  gas  for  a  large 
power  plant  is  the  Mond  process;  for  a  small  power  plant,  the 
suction  producer  installation;  for  intermediate  powers,  pressure 
producer  installations. 

R.  D.  Wood  Sk  Co. 

D  8.  State  value  of  oil  as  compared,  vvith  wood  and  coal  for 
fuel  purposes. 

By  weight,  oil  loo,  wood  ii,  and  coal  63. 

B.  J.  Denman. 

D  4.  What  practical  results  In  economy  haye  been  obtained  by 
the  use  of  a  mixture  of  bituminous  and  No.  3  buckwheat  coal? 

D  5.  The  Western  Electric  Company,  In  its  descriptive  catalogue 
on  Hawthorne  Works,  page  7,  makes  the  following  statements  'Xare- 
fully  executed  tests  In  Europe  show  that  neariy  80  per  cent  of  the 
heating  value  of  coal  Is  lost  In  six  iveeks  %¥hen  exposed  to  the  air. 
By  keeping  the  bins  flooded  the  company  expects  to  reduce  the  losses 
of  the  coal  to  approximately  two  per  cent  of  Its  heating  value  after 
six  months  to  a  year  storage.'*  Are  these  statements  verified  In  the 
experience  of  the  members  of  this  association? 

About  1902,  the  Western  Electric  Company,  at  Chicago, 
111.,  after  carefully  investigating  the  question  of  uncertainty  of 
coal  supply,  due  to  strikes  and  other  conditions  beyond  its  con- 
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trol,  decided  to  provide  for  storage  of  a  considerable  amount  of 
this  fuel.  As  experience  with  coal  bunkers  at  the  Clinton  street 
plant  showed  very  clearly  that  the  Illinois  coals,  which  the  West- 
em  Electric  Company  makes  use  of,  when  stored  in  ordinary 
bins  exposed  to  the  air  suflFered  very  materially  from  sponta- 
neous combustion,  it  was  decided  to  dig  a  hole  in  the  ground 
at  the  Polk  street  plant  and  store  a  large  quantity  of  coal  under 
water.  This  was  carried  out  with  very  satisfactory  results,  inas- 
much as  no  trouble  has  ever  been  experienced  there  from  spon- 
taneous combustion.  When  it  was  decided  to  provide  for  a  large 
storage  of  coal  at  the  new  plant  at  Hawthorne,  111.,  it  was  thought 
advisable  to  follow  the  same  scheme,  and  a  storage  pit,  built  of 
concrete,  divided  up  into  three  sections  and  covering  a  ground 
area  of  about  310  feet  by  114  feet,  was  provided.  It  .is  arranged 
for  filling  with  water  so  as  to  entirely  cover  all  the  coal  that 
may  be  placed  in  it.  As  constructed,  each  section  is  approxi- 
mately 15  feet  in  depth,  and  the  whole  pit  has  a  capacity  of 
approximately  10,000  tons,  which  reserve  is  kept  exclusively  for 
emergencies.  Three  railroad  tracks  are  carried  on  concrete  piers 
and  arches  running  the  entire  length  of  the  pit,  thus  dividing 
each  of  the  three  sections  of  the  latter  into  four  equal  divisions. 
There  are  also  two  railroad  tracks,  one  on  each  side  outside  the 
pit,  running  its  entire  length,  so  that  coal  cars  may  be  emptied 
into  or  loaded  from  the  storage  pits  while  on  any  one  of  five 
railroad  tracks.  A  locomotive  crane,  fitted  with  a  grab-bucket,  is 
provided  for  taking  the  coal  out  of  the  storage  pit  and  loading 
it  into  the  coal  cars.  No  provision  is  made  for  drying  the  coal 
before  use,  as  it  is  believed  that  the  handling  of  the  coal  will 
result  in  its  being  dry  enough  for  all  practical  purposes  by  the 
time  it  reaches  the  boilers.  In  the  Engineer  (England)  for 
September  4,  1903,  in  the  "Leading  News"  column,  commenting 
on  a  report  that  Lord  Charles  Beresford  had  stated  that  possibly 
50  per  cent  of  the  heating  value  of  coal  is  lost  when  the  coal  is 
stored  for  a  considerable  length  of  time  in  piles  exposed  to  the 
open  air,  the  statement  is  made  that  the  loss  in  calorific  value  will 
probably  be  found  in  practice  to  be  between  10  and  15  per  cent, 
with  a  possible  maximum  of  20  per  cent.  In  the  same  paper 
for  September  18,  1903,  Lieutenant  Carlyon  Bellairs,  R.  N. 
(British),  in  a  communication  to  the  editor  states  that  from 
second-hand  evidence  he  believes  that  the  coal  stored  at  Hong 
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Kong  loses  from  20  to  40  per  cent  of  its  calorific  value,  with  a 
probable  average  of  from  20  to  25  per  cent.  Mr.  John  Macaulay, 
general  manager  of  the  Alexandra  Docks  and  Railway  of  New- 
port, Monmouthshire,  Wales,  contributed  an  article  to  the  Engi- 
neer (England)  under  date  of  October  30,  ,1903,  in  which  he 
stated  that  as  a  result  of  his  experiments  and  observations  he 
believed  that  coal  submerged  to  a  considerable  depth  in  water  so 
that  the  coal  would  be  stored  under  pressure  would  not  lose  more 
than  three  per  cent  of  its  calorific  value  after  being  stored  for 
twelve  months,  whereas  if  the  same  coal  were  stored  in  the  open 
air  in  England,  at  least  12  per  cent  would  be  lost,  and  in  a  hotter 
climate  from  18  to  24  per  cent.  These  opinions  apparently  all 
refer  to  bituminous  coals,  running  probably  30  to  35  per  cent 
volatile  combustible  matter,  similar  to  the  Illinois  coals  that  the 
Western  Electric  Company  makes  use  of.  The  Western  Elec- 
tric Company  has  never  made  any  careful  tests  to  verify  the 
opinions  expressed  above,  but  there  is  very  little  doubt  that  said 
opinions  are  amply  borne  out  by  practical  experience. 

Mr.  Macaulay,  referred  to  above,  found  that  coal  submerged 
in  salt  water  showed  an  apparent  increase  in  heating  value, . 
which  may  or  may  not  have  been  caused  by  the  salt  in  the  water, 
but  the  Western  Electric  Company  has  not  thought  it  worth  While 
to  go  to  the  expense  of  throwing  salt  into  its  storage  pits  with 
the  idea  of  enriching  the  coal. 

W.  R.  Patterson. 
0.  C.  8purling» 

Extracts  from  article  on  sub-aqueous  storage  of  steam  coal, 
by  Mr.  John  Macaulay,  in  the  Engineer  (England),  October  30, 
1903:  "I  think  it  can  be  broadly  and  temperately  stated  that 
coal  submerged  for  a  year  would  not  lose  more  than  three  per 
cent  of  calorific  value,  whereas  stored  in  this  country  (England) 
it  would  lose  four  times  as  much,  and  in  hotter  climates  six  to 
eight  times  as  much.     .     .     . 

"To  sum  up    ... : 

"(i)  Storage  of  steam  coal  under  water  appears  to  offer 
economic  and  other  advantages  over  storage  with  exposure  to 
air,  whether  wholly  in  the  open  or  under  sheds. 

"(2)  The  saving  in  calorific  value  and  gain  in  working 
power  is  probably  due  to  the  retention  more  completely  by  the 
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coal  of  its  original  chemical  and  physical  properties  lost  in  stor- 
age in  air  by  (a)  dissipation  of  natural  volatile  constituents, 
(b)  oxidation,  and  (c)  the  weathering  effect  of  sun,  wind,  rain 
and  frost. 

"(3)  There  may  possibly  be  some  increase  in  the  working 
power  of  submerged  coal  due  to  its  permeation  by  the  salt  of  the 
sea  water." 

Editor. 

We  used  2600  tons  of  Ohio  No.  6  and  Pennsylvania  gas, 
mine-run  coal  last  summer  that  had  been  stored  four  years  on  a 
lot  150  feet  square.  The  coal  had  lost  about  10  per  cent  in  weight, 
tut  much  of  this  was  probably  stolen.  Our  coal  per  kilowatt- 
hour  was  as  low  as  with  good  slack,  and  if  there  was  any  depre- 
ciation in  full  value  it  did  not  exceed  five  per  cent. 

W.  C«  Anderson* 

We  store  about  600  tons  of  bituminous  coal  during  the  win- 
ter and  can  not  find  that  the  heating  value  of  the  coal  is  reduced 
at  all. 

Ludwtg  Kemper. 
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El.  In  the  case  of  two  retui^  tubular  bolters  of  about  100 
horse-power  each,  one  good  for  1 28  pounds,  the  other  for  85  pounds, 
both  %vell  set  (if  any  difference  the  125-pound  boiler  the  better),  same 
coal  and  same  fireman,  only  one  boiler  used  at  a  time,  the  125-pound 
boiler  takes  about  one  pound  more  of  coal  per  kilowatt-hour  than  the 
88-pound  boiler*    What  is  the  reason? 

The  fact  that  85  pounds  of  steam  pressure  was  used  in  one 
case  and  125  in  another,  would  result  in  the  contents  of  one 
boiler  being  at  a  lower  temperature  than  the  other ;  thus  the  one 
carrying  85  pounds  pressure  would  have  an  advantage,  because, 
owing  to  the  lower  temperature  of  the  cooling  medium,  gas  tem- 
perature could  fall  a  greater  amount  than  possible  with  the  125 
pounds  steam  pressure,  or,  in  other  words,  more  heat  could  be 
abstracted  therefrom.  It  is  not  probable,  however,  that  such  a 
large  difference  as  the  evaporation  of  one  pound  of  water  per 
pound  of  coal  resulted  from  this  dause,  although  the  inquiry 
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does  not  state  the  number  of  pounds  of  water  that  were  evapo- 
rated in  the  two  cases. 

A.  Bement. 

E  2.  What  is  the  cheapest  method  of  holding  steam  on  boilers 
as  reserve  against  high-tension  transmission  breakdowns?  Banked 
fires  take«too  much  coal,  make  dirty  fires  and  allow  steam  to  drop. 
Small  auxiliary  boiler  piped  to  the  main  boilers  has  been  suggested, 
also  temporary  narrowlng-up  of  flre*box  of  boilers  so  as  to  allow  of 
small  live  fire  being  kept. 

Fuel  oil  or  gas  seems  to  offer  the  best  solution. 

4.  T.  Whittlesey. 


E  8.  Has  any  one  secured  any  abatement  of  the  smoke  nuisance? 
If  so,  how  much,  and  how  was  it  accomplfshed? 

Smoke  may  be  almost  entirely  eliminated  by  the  use  of  chain-, 
grate  stokers  with  non-coking  coal  and  underfeed  stokers  with 
coking  coal. 

B.  J.  Denman. 

Very  important  results  have  been  secured  in  the  abatement 
of  smoke  by  the  construction  of  proper  furnaces  and  by  having 
boilers  so  designed  as  to  make  it  possible  to  install  a  properly- 
constructed  furnace. 

Those  interested  will  find  much  valuable  matter  in  the  De- 
cember issue  of  the  '*Jourm,V'  of  the  Western  Society  of  Engi- 
neers, which  may  be  obtained  from  the  secretary  of  the  society, 
Mr.  J.  H.  Warder,  Monadnock  Block,  Chicago,  111.  In  addition 
to  this,  the  Peabody  Coal  Atlas,  recently  issued  by  the  Pea- 
body  G)al  Company,  125  Monroe  street,  Chicago,  contains  the 
most  extensive  set  of  illustrations  thus  far  published,  showing 
desirable  types  of  furnace  construction. 

It  is  not  only  possible,  by  use  of  properly-selected  and 
arranged  stokers,  to  produce  an  apparatus  that  is  smokeproof, 
but  it  appears  that  it  may  be  possible  to  make  hand-fired  appa- 
ratus smokeproof.  At  all  events,  furnace  construction  may  be 
adopted  which  will  at  least  insure  that  any  stoker  or  hand  fire 
may  be  manipulated  so  that  no  smoke  will  be  made,  and  this  can 
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be  accomplished  with  very  little  labor  and  effort  on  the  part  of 
the  operator  or  fireman. 

A.  Bement. 

Smoke  prevention  by  the  Ganz  apparatus  has  been  receiving 
some  attention  lately  in  European  technical  papers.  The  appa- 
ratus consists  of  a  steam  jet  with  air  supply  above  the  fire  and 
an  adjustable  smoke  regulator  or  damper.  The  steam  jet  is  set 
in  action  by  the  opening  of  the  furnace  door,  and  the  damper  is 
at  the  same  time  opened  to  its  fullest  extent.  After  a  stated 
time,  which  can  be  varied  at  will,  the  steam  jet  is  put  out  of 
action,  and  the  damper  returns  to  the  normal  position,  both  move- 
ments being  automatic.  The  frequency  and  length  of  the  periods 
during  which  the  steam  jet  is  worked,  and  the  final  position  of 
the  damper,  must  be  suited  to  the  size  and  design  of  the  furnace 
and  to  the  character  of  the  fuel  burned.  Tests  with  this  appa- 
ratus were  carried  out  in  Vienna  by  M.  Tejessy  with  three  Tisch- 
bein  boilers,  using  coal  having  a  heating  value  of  6200  kg-calo- 
ries.  When  the  Ganz  apparatus  was  not  in  use  the  efficiency  of 
the  boilers  during  a  seven-hour  trial  was  found  to  be  74.4  per 
cent,  while  this  was  increased  to  81.80  per  cent  by  use  of  the 
smoke-prevention  apparatus,  and  the  suppression  of  smoke  was 
practically  complete.  This  gain  in  efficiency  was  equal  to  a 
saving  in  coal  of  9.3  per  cent.  The  steam  jet  was  in  operation 
only  one  and  one-half  minutes  at  intervals  of  six  minutes,  and  by 
special  trials  it  was  found  that  it  consumed  only  one  per  cent  of 
the  steam  generated. — [From  Engineering  Record,  March  23, 
1907. — Ed.] 

During  the  past  year  we  have  installed  Jones  stokers  under 
our  seven  tubular  boilers  and  have  abated  the  smoke  completely, 
except  when  cleaning  fires,  and  then  have  very  little  smoke  com- 
pared with  our  old  hand-fired  system. 

H.  H.  Rice. 

We  have  installed  the  Murphy  furnace  under  our  boilers, 
and  have  overcome  the  smoke  nuisance  entirely. 

United  Eectric  Light  Co. 
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The  Murphy  automatic  furnace  is  a  smokeless  furnace  from 
any  practical  standpoint.  When  a  Murphy  furnace  shows  any 
smoke  whatever  at  the  stack  there  is  always  a  cause,  and  that  is 
an  abnormal  condition  somewhere;  but  this  condition  is  exceed- 
ingly rare,  and  I  believe  it  is  fair  to  state  that  the  Murphy 
apparatus  is  perfectly  smokeless  at  all  times  and  under  all  con- 
ditions. 

To  state  that  this  or  that  furnace  is  smokeless,  as  witnessed 
by  the  appearance  of  the  stack,  does  not,  in  my  opinion,  ansvver 
the  question  in  a  manner  to  convey  to  you  whether  you  could 
accomplish  the  same  smokeless  results.  I  am  familiar  with 
stokers  and  furnaces  that  are  running  for  weeks  without  pro- 
ducing smoke,  but  the  conditions  under  which  they  are  running 
are  such  that  even  a  flat  grate  properly  handled  would  be  quite 
as  smokeless.  These,  in  a  sense,  are  minus  conditions,  not  being 
such  as  develop  the  full  actinic  value  of  the  plant,  and,  in  my 
judgment,  should  not  be  taken  seriously. 

When  one  states  that  his  particular  furnace  is  smokeless  he 
should  also  state  how  much  coal  is  burning  to  a  square  foot  of 
grate  as  well  as  the  particular  kind  of  bituminous  coal  he  is  burn- 
ing. Bituminous  coal  with  20  per  cent  volatile  matter  and  coal 
with  35  per  cent  volatile  matter  are  two  vastly  different  proposi- 
tions, and  while  a  Murphy  furnace  will  be  found  smokeless  with 
either  of  these  analyses  it  arises  from  several  philosophical  rea- 
sons: First — The  period  allowed  the  coal  to  distill  its  gases 
within  the  furnace  before  being  forced  upon  the  grates.  In  a 
gas  plant,  for  instance,  what  folly  it  would  be  to  arbitrarily  fix 
a  time  for  filling  and  drawing  a  retort!  The  time  element  for 
distilling  the  gases  in  a  boiler  furnace  is  as  essential  as  in  a  gas 
retort.  Second — The  proper  and  intimate  admission  of  oxygen 
to  meet  this  distillation  within  the  furnace.  Without  these  con- 
ditions, smoke  will  be  produced  and  a  certain  loss  will  result. 
By  "proper  and  intimate,"  I  mean,  first,  admitting  oxygen  at  a 
high  temperature  and  in  sufficiently  large  but  controllable  quan- 
tities to  meet  all  varying  conditions.  Second,  admitting  the 
oxygen  at  the  exact  locality  at  which  the  distillation  of  the  coal 
is  taking  place  within  the  furnace — and  particularly  in  small 
jets — thus  combining  instantly  with  the  hydrocarbons  being  so 
rapidly  thrown  oflF.  Bringing  the  coal,  in  both  its  solid  and 
gaseous  elements,  into  intimate  mixture  with  oxygen  to  ignite 
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the  compounds  is  all  that  human  means  can  accomplish,  nature 
only,  through  her  own  processes,  effecting  the  rest.  The  distilla- 
tion of  gas  when  coal  is  first  forced  into  the  furnace  takes  place  on 
or  near  the  surface  of  the  fire ;  the  gas  naturally  burns  above  the 
surface  and  the  oxygen  necessary  for  its  combustion  must  be 
admitted,  therefore,  above  the  surface.  The  necessity  is  this: 
Whatever  amount  of  air  passes  through  the  grate  will  chemically 
combine  with  the  solid  part  of  the  coal — the  coke.  The  product 
of  this  combustion  is  carbonic  oxide,  and,  although  at  a  great 
heat,  the  oxygen  that  has  entered  into  these  compounds  can  serve 
no  further  combustible  purpose. 

The  question  frequently  presents  itself  and  will  be  found 
exemplified  in  certain  stoking  apparatus — "Why  not  provide  at 
once  for  the  admission  through  the  grates,  or  tuyeres,  of  sufficient 
air  both  for  the  coke  and  for  the  gas  ?"  This  is  an  impossibility, 
for  whatever  the  quantity  of  air  admitted  through  the  grate  or 
tuyeres,  it  will  expend  itself  on  the  coke  only — at  least  until  holes 
are  burned  through  the  fire  bed,  when  the  control  of  the  air  is 
at  once  lost  and  great  waste  of  fuel  ensues,  with  possible  injury 
to  the  boiler  by  a  blowpipe  action. 

Air  in  bulk  (so  to  speak)  mixes  only  superficially  with  gas 
and,  by  abstracting  heat,  cools  the  furnace ;  therefore,  the  arrange- 
ment of  air-ports  in  the  Murphy  furnace.  This  is  philosophical, 
and  meets  the  required  conditions  perfectly  by  intercepting  the 
distillation  at  the  start;  otherwise,  the  combination,  which  is  at 
best  gradual,  will  not  be  completed  in  season,  as  what  remains 
uncombined  on  reaching  the  tubes  or  shell  of  the  boiler  is  lost. 
Hence,  we  have  reason  to  expect  as  nearly  ideal  conditions  in 
the  Murphy  furnace  as  is  possible,  for  it  is  constructed  to  meet 
these  requirements  by  bringing  the  coal  into  the  furnace  on  the 
sides,  and  I  do  not  know  of  any  mechanical  apparatus  where  the 
coal  is  fed  through  the  front,  in  which  these  smokeless  conditions 
are  obtained,  nor  do  I  believe  it  possible  to  obtain  them  and  work 
your  boiler  up  to  its  normal  capacity,  and  away  beyond,  with  a 
20-per  cent  volatile  coal,  much  less  with  a  35-per  cent  volatile 
coal.  The  whole  grate  surface  of  a  Murphy  furnace  being  cov- 
ered with  an  arch  permits  a  more  perfect  combustion  of  the  gases 
and  coke,  and  results  also  in  reaching  peak-load  conditions  that 
are  not  obtainable  with  any  other  construction. 

Orosco  C.  Woolson. 
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A  certain  boiler  plant  has  not,  since  it  was  first  installed, 
emitted  any  smoke  from  the  stacks.     This  is  not  "practically" 
true,  but  literally  true;  not  even  the  brown  gas  that  is  men- 
tioned in  smoke  ordinances  being  present.    For  a  period  of  prac- 
tically half  an  hour  when  a  new  fire  is  being  started  a  light- 
brown  smoke  appears.     The  apparatus  used  to  accomplish  this 
result  consists  of  a  Babcock  and  Wilcox  chain  grate  in  an  exter- 
nal furnace  connected  to  vertical  water-tube  Cahall  boilers.    The 
arrangement  of  this  grate  and  furnace  is  a  little  different  from 
the  ordinary  installation.    Some  quite  radical  changes  were  made 
in  the  construction  of  the  grates  when  they  were  installed.    The 
links  of  the  chain  composing  this  grate  are  so  constructed  that 
they  have  only  20  per  cent  air  space ;  the  carrying  rolls  to  the 
grate  are  as  close  together  as  they  can  be  placed.     The  usual 
sprocket  for  carrying  the  chain  at  the  back  end  is  replaced  by  a 
drum.    These  were  the  essential  changes  in  the  chain  mechanism. 
The  setting  is  peculiar  in  regard  to  the  height  of  the  fire-arch, 
the  arch  being  six  or  seven  feet  above  the  grate  at  the  back  and 
four  feet  at  the  front.    The  bridge  walls,  or  rather  the  projection 
of  the  floor  of  the  arch  at  the  back  of  the  grate,  was  extended 
so  that  it  overhangs  the  flat  part  of  the  grate  a  foot  or  more. 
The  changes  in  the  g^ate  enable  the  fire  to  be  maintained  at  a 
high  temperature,  carrying  a  comparatively  thin  bed  without 
damage  to  the  grate  bars.    The  drum  at  the  back  prevents  jam- 
ming and  facilitates  the  displacement  and  removal  of  the  clinkers. 
The  high  fire-arch  provides  ample  space  for  complete  combus- 
tion so  that  the  gases  are  all  completely  oxidized  before  coming 
in  contact   with   the   cold   surfaces   of   the   boilers.     With   this 
installation  of  grate  and  furnace  any  kind  of  coal  can  be  burned 
without  producing  any  smoke  whatever,  the  only  requirements 
being  that  the  coal  be  fine  enough  to  pass  under  the  feeding 
grate  without  choking  and  that  it  be  as  near  a  non-coking  com- 
position as  possible.    This  latter  condition,  however,  is  not  diffi- 
cult to  fulfil,  as  most  of  the  soft  coals  can  be  handled  in  this 
furnace.    There  is  one  objection  to  this  arrangement  of  furnace, 
and  that  is  the  space  occupied.     As  stated,  the  fire-arch  being 
very  high,  and  the  grate  itself,  with  the  necessary  depth  of  ash- 
pit, require  considerable  space  in  a  vertical  direction.     The  re- 
pairs on   this  grate   and   furnace  are  comparatively  light;   the 
only  part  that  suffers  materially  is  the  extended  bridge  wall. 
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The  wear  on  this,  however,  is  not  excessive,  and  taken  altogether 
the  maintenance  of  this  furnace  is  very  light.  The  use  of  this 
arrangement  of  furnace  under  all  steam  boilers  would  reduce 
the  smoke  nuisance  very  materially. 

W.  Cooper. 

E  4.  Has  any  one  made  any  special  changes  In  furnace  con- 
structlon  for  the  purpose  of  securing  smokeless  or  more  efficient  com- 
bustion?   if  so»  what  were  the  changes  and  what  the  results  obtained? 

See  answer  to  E  3. 

W.  Cooper. 

E  5.  Has  any  one  had  experience  ivlth  boilers  baffled  In  a  man* 
ner  causing  the  combustion  gases  to  flow  In  contact  with  the  heating 
surface  In  any  way  differing  from  that  of  boilers  as  usually  Installed 
by  manufacturers?  if  so»  how  was  the  baffling  arranged  and  with 
what  results? 

In  the  case  of  certain  Heine  boilers,  17  tubes  high,  an 
arrangement  of  baffles  causing  the  gases  to  flow  three  times  the 
length  of  the  boiler  on  a  horizontal  line  along  the  tube  surface 
resulted  in  about  20  per  cent  more  steam  being  made  per  pound 
of  coal  than  when  the  gases  flowed  only  the  length  of  the  boiler 
once.  With  a  double  flow  of  the  gases  by  means  of  one  inserted 
baffle,  the  amount  of  steam  made  per  pound  of  coal  was  increased 
10  per  cent.  In  each  of  the  cases  of  baffling  the  capacity  was 
about  3.5  per  cent  higher  than  obtained  with  the  single  flow. 
With  the  triple  flow,  however,  the  draft  at  the  fire  was  reduced 
to  about  one-third,  while  with  the  double  flow  it  was  changed 
but  a  slight  amount.  Any  extensive  scheme  of  baffling,  however, 
sets  up  a  resistance  to  the  flow  of  the  gases,  requiring  additional 
draft  facilities,  but  proper  baffling  entails  very  much  greater 
capacities  being  obtained  from  boilers  than  is  possible  with  old 
styles  of  baffling  without  reducing  efficiency. 

A*  Bement. 

See  answer  to  E  3. 

W.  Cooper. 

E  6*    is  the  fumac*e  of  the  gas  retort,  or  any  modification  of  this 
furnace,  applied  to  steam  boilers?    if  so,  with  ivhat  results? 
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This  inquiry  appears  to  refer  to  a  gas  producer  used  in 
series  with  a  steam  boiler.  Probably  the  piost  feasible  example 
of  such  application  is  illustrated  by  that  character  of  boiler  and 
furnace  construction  described  in  a  paper  presented  before  the 
annual  meeting  of  the  American  Society  of  Mechanical  Engi- 
neers in  1906,  entitled,  Improved  Boiler  and  Setting,  wherein  a 
chain-grate  stoker  is  located  in  a  long  tile-roof  furnace,  so  that 
the  volatile  gases  are  necessarily  burned  before  they  reach  the 
boiler,  insuring  completeness  of  combustion  and  smokelessness, 
together  with  an  automatic  discharge  of  the  ashes,  which  the 
gas  producer  does  not  possess.  A  gas  producer  may  be  applied 
to  a  boiler  and  the  gas  be  burned  under  it,  air  being  admitted  for 
that  purpose,  and  thereby  complete  combustion  can  be  very  easily 
obtained;  but  the  complication  of  the  producer  is  considerable 
and  its  manipulation  is  a  serious  matter ;  therefore,  starting  with 
the  idea  of  such  application,  its  simplification  and  improvement  . 
would  lead  ultimately  to  the  character  of  apparatus  above 
referred  to. 

A*  Bemcnt. 

F— FORCED  DRAFT,   BLOWERS,  STACKS 

F  i.  What  experience  have  members  had  with 'the  McLean  bal- 
anced draft  system,  of  the  Engineers*  Company,  of  ^lew  York? 

Experience  of  the  Hudson  River  Electric  Power  Company 
with  the  McLean  balanced-draft  system  of  the  Engineer  Com- 
pany, of  New  York. 

This  plant  was  built  to  be  used  as  an  auxiliary  to  a  water- 
power  development  and  was  equipped  with  an  induced-draft  sys- 
tem in  order  to  get  steam  as  quickly  as  possible  when  it  becomes 
necessary  to  operate  the  plant. 

A  proposition  was  received  from  the  Engineer  Company  to 
effect  a  saving  of  20  per  cent  in  the  cost  of  fuel  by  using  their 
balanced-draft  system  instead  of  the  induced-draft  system.  They 
also  guaranteed  an  increased  capacity  for  the  boilers.  A  series 
of  nine  tests  was  made  with  the  induced  draft,  using  various 
kinds  and  mixtures  of  coal ;  and  a  second  series  of  thirteen  tests 
was  made  with  the  balanced  draft,  using  various  kinds  and  mix- 
tures of  coal. 

As  a  result  of  these  tests  it  was  found  that  the  balanced- 
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draft  system  effected  a  saving  in  the  cost  of  coal  of  over  20  per 
cent  and  that  the  capafity  of  the  boilers  was  materially  increased. 

The  analysis  of  flue  gases  showed  a  maximum  with  the 
induced-draft  system  of  5.9  per  cent  of  COj  and  a  maximum  with 
tlie  balanced-draft  system  of  16  per  cent  of  COg. 

The  most  economical  mixture  of  coal  has  been  84  per  cent  of 
anthracite  No.  2  and  No.  3  buckwheat  and  16  per  cent  of  bitu- 
minous slack.  With  the  induced-draft  system  the  smoke  was  so 
dense  that  the  city  authorities  insisted  upon  the  company  using 
apparatus  that  would  not  cause  a  violation  of  the  smoke  ordi- 
nance. Since  the  installation  of  the  balanced-draft  system  there 
has  been  no  complaint  from  the  city,  as  there  is  practically  no 
smoke. 

In  the  following  statement  of  cost  of  operation  the  steam 
required  to  operate  the  engines  for  both  the  induced  and  the 
balanced-draft  systems  is  not  considered.  It  will  require  some- 
what less  steam  to  operate  the  balanced-draft  engines,  but  the 
exact  saving  has  not  been  determined. 

COST  OF  OPERATION,   YEAR  ENDING  MARCH  20,   1907 

Interest  at  5  per  cent  on  Balanced  Draft 

System  as  installed,  costing  $26,000.00 $1,300.00 

Brought  forward $1,300.00 

Supplies 

69  gallons  of  engine  oil  at  25  cents $17-25 

274  gallons  cylinder  oil  at  50  cents 137.00 

154.25 

Repairs 

Labor  on  repairs $30.00 

Damper  regulator  and  fulcrum  keys 13.44 

Valve  parts 10.00 

Cylinder    for    regulating    valve,    rings,     springs    and 

diaphragms  4.10 

Damper  regulator 9.00 

66.54 

Labor  on  cleaning  boilers  caused  by  deposit  back  of 

bridge  walls  requiring  cleaning  more  often  than  with 

the  induced  draft  270.00 

Total  cost  of  operation  in  excess  of  the  induced-draft 

system    $1,790.79 

Saving  Due  to  Balanced  Draft 

20   per   cent    saving    in    coal $12,664.00 

Cost  of  operation  in  excess  of  the  induced  draft 1,790.79 

Net  saving  in  the  year's  operation $10,873.21 

There  is  a  further  saving  due  to  the  fact  that  we  are  now 
carrying  our   load   with   six   boilers,   while   formerly,   with   the 
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induced-draft  system,  we  were  compelled  to  operate  ten  boilers. 
This  has  reduced  our  coal  consumption  per  kilowatt-hour,  as  we 
are  not  compelled  to  bum  as  much  coal  under  the  boilers  where 
the  fires  are  banked. 

C.  E.  Parsons. 

The  plant  in  this  building  consists  of  four  200-hp  boilers^ 
having  a  stack  of  ample  size  and  height,  but,  unfortunately,  at  the 
primary  construction  the  flue  was  not  only  restricted  in  area  but 
led  with  several  sharp  turns  and  dips  to  the  stack,  having  the 
effect  of  reducing  the  draft  to  about  0.3  inch  at  the  back  of  the 
boilers.  To  overcome  this  difficulty  a  large  fan  was  placed  on 
the  roof,  drawing  from  the  stack  and  discharging  to  the  atmos^ 
phere.  This  did  not  give  the  necessary  relief,  and  the  boiler 
plant  with  all  four  boilers  running  was  at  no  time  adequate  to- 
the  demands  and  we  were  constantly  forced  to  use  street  current 
to  help  out  when  an  extra  load  came  upon  us.  Since  the  installa^ 
tion  of  the  balanced-draft  system,  we  have  operated  our  plant 
during  the  heaviest  periods  with  three  boilers  and  now  run  con- 
tinuously this  way.  This  practically  gives  us  an  extra  boiler,, 
something  that  we  had  long  wanted  but  could  not  in  any  way 
provide  for,  due  to  the  limitations  of  our  boiler-room.  Our 
object  in  having  this  system  installed  was  to  obtain  tire  relief 
above  noted,  and  with  this  comes  a  considerable  saving  in  our 
coal  bills,  which  makes  a  satisfactory  showing  all  around. 

Robert  Rose* 

F  2.  Are  steam  blo%vers  with  shaking  grates  found  to  be  econom- 
ical? 

From  records  of  tests  which  we  have  before  us,  the  best 
performance  of  steam  blowers  in  connection  with  shaking  grates 
indicates  that  they  would  require  about  eight  per  cent  of  the 
steaming  capacity  of  the  boiler  to  operate  the  blower.  They 
answer  very  nicely  sometimes  for  increasing  the  steaming  capac- 
ity of  the  boiler  without  increasing  the  stack,  but  for  economical 
results  they  should  not  be  used. 

M.  E.  OllphanU 

We  assume  this  question  to  mean.  Are  steam  blowers  with 
.shaking  grates  more  economical  than  natural  draft  with  station^ 

0—3 
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ary  grates?  They  are  somewhat  more  economical,  but  any  kind 
of  air  blast  is  conceded  to  be  more  economical  than  steam  blow- 
ers. Better  than  this  is  a  system  of  mechanical  draft  that  is  bal- 
anced to  the  point  of  having  atmospheric  pressure  at  the  fire- 
door. 

H.  A*  Ptdcel. 

By  "steam  blowers"  we  assume  that  you  mean  a  steam  jet, 
not  a  steam  fan,  which  in  the  trade  is  a  fan  driven  by  a  direct- 
connected  steam  engine.  Tests  have  shown  that  the  steam  jet 
requires  in  its  operation  much  more  steam  than  the  fan  blower, 
and  hence  is  usually  considered  less  economical,  but  the  jet  is 
easily  and  inexpensively  installed.  The  fan  blower  when  driven 
by  a  direct-connected  steam  engine  takes  about  1.5  per  cent  of 
the  steam  generated  by  the  boilers,  and  if  the  exhaust  from  the 
fan  engine  can  be  utilized  for  heating,  the  cost  of  operation  is 
very  small  indeed.  With  the  steam  jet  5  per  cent  of  the  steam 
generated  is  about  the  smallest  figure,  and  8  to  10  per  cent  is 
more  common.  There  have  been  cases  where  over  20  per  cent 
of  the  steam  was  used  in  the  jet.  Still  further,  steam  that  goes 
through  the  jet  can  not  be  utilized  for  any  other  purpose. 

Carl   8.  Dow. 

Steam  blowers  are  seldom,  if  ever,  economical  in  steam- 
boiler  furnaces.  Shaking  grates  are  very  economical  when  used 
properly  and  with  certain  coals. 

B.  E.  Buttles. 

Economy  being  a  relative  term,  comparisons  must  be  insti- 
tuted : 

(a)  With  natural  draft  (or  induced  draft). 

(b)  With  other  blowers. 

The  economy,  when  compared  with  natural  draft,  will  depend 
largely  upon  the  fuel  available. 

Where  No.  2  buckwheat  anthracite  can  be  obtained,  or 
where  there  is  a  supply  of  coke  breeze  to  mix  with  coal  (not  to 
burn  alone),  the  steam  blowers  and  shaking  grates  will  be  found 
more  economical  than  natural  or  induced  draft.  Where  bitumi- 
nous coal  is  the  fuel,  steam  blowers  and  shaking  grates,  consid- 
ered as  the  entire  equipment  contemplated,  will  not  show  any 
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marked  advantage,  and  not  such  an  advantage  as  to  warrant 
their  adoption. 

Shakmg  grates  will  not  bum  coal  smaller  than  No.  2  buck- 
wheat, bird's-eye  or  rice  anthracite  without  a  noticeable  loss 
through  the  grate-bars,  hence  the  utmost  economy — ^which  can 
only  be  secured  with  such  fuel  as  No.  3  buckwheat,  culm  from 
banks,  or  coke  breeze,  or  with  refuse  or  slack  bituminous  coals — 
is  dependent  on  the  use  of  stationary  grates  in  combination  with 
the  most  economical  steam  blowers  and  the  other  elements  going 
to  make  up  a  complete  combustion  system.  Under  the  last- 
mentioned  conditions,  steam  blowers  have  successfully  competed 
with  efficient  natural  draft  on  soft  coal. 

Comparing  the  economy  of  steam  blowers  with  fan  blowers : 
Fans  use,  as  a  minimum,  speaking  generally,  2  per  cent  of  the 
boiler's  output  to  produce  draft.  In  practice  they  use  3  per 
cent  and  have  been  found  to  use  over  4  per  cent  after  a  year's 
service. 

Steam  blowers  of  the  McClave  type,  but  not  of  their  manu- 
facture, have  been  tested  (Kent's  Steam  Boiler  Economy,  p.  150) 
showing  7.4  per  cent  of  the  boiler's  output  to  furnish  steam  for 
blowers.  The  fan  under  similar  conditions  used  4  per  cent. 
Parson's  9- jet  t)rpe  has  been  found  to  use  from  6  to  8  per  cent 
Parson's  single- jet  type,  however,  uses  from  1.5  per  cent  on 
fairly  good  bituminous  coal,  to  3.5  per  cent  on  No.  3  buckwheat 
of  poor  quality.  It  must  be  noted,  however,  that  these  tests  of 
the  Parson  blower  have  only  been  made  when  used  as  a  part 
of  the  apparatus  of  the  Parson  system,  with  its  features  of  super- 
heated steam,  special  grates,  special  bridge  walls  and  automatic 
regulation. 

With  proper  provisions  made  for  the  due  operation  of  steam 
blowers  they  have  proved  to  be  quite  as  economical  as  fans  and 
have  the  advantages  of  lessening  or  doing  away  with  clinkers, 
being  divided  up  into  small  units,  thus  minimizing  the  danger 
of  breakdowns  and  freedom  from  repairs  both  to  blowers  and 
to  grate-bars.  Fans  have  the  advantage  of  being  free  from  noise, 
but  the  steam  blower  has  been  found  capable  of  being  muffled 
without  material  loss  of  efficiency. 

6.  L.  Prentiss* 
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F  3.  What  Is  the  beat  method  to  hasten  ateaming  on  auxiliary 
bollera? 

For  hastening  the  steaming  of  auxiliary  boilers,  there  is 
nothing  that  works  with  greater  satisfaction  and  economy  than 
a  properly-installed  induced  or  forced-draft  system.  In  some 
cases,  where  the  stack  capacity  is  ample,  forced  draft  can  be 
applied  at  a  smaller  initial  expense  than  induced,  but  in  most 
cases  it  is  found  that  induced  draft  is  the  more  satisfactory. 

M«  £•  Ollphant. 

The  best  method  would  depend  upon  the  size  and  the  oper- 
ating conditions.  For  small  boilers  and  short  periods  the  steam 
jet  would  probably  be  satisfactory,  for  the  cost  of  operation  would 
not  be  important.  For  larger  service  and  many  conditions  the 
fan  blower  would  be  better  and  more  economical,  although  more 
expensive  in  first  cost. 


Use  forced  or  induced  draft. 


Carl  8.  Dow. 


B.  E.  Buttles. 


The  best  method  of  handling  this  proposition  is  to  have 
auxiliary  boilers  equipped  with  forced  draft,  with  automatic 
regulation  of  the  supply  of  steam  to  the  blowers  depending  on 
the  steam  pressure. 

6.  L.  Prentiss. 

F  4.  We  have  a  brick  stack  1 45  feet  high,  52-Inch  flue,  and  want 
to  Increase  boiler  plant  about  400  horse-po%ver.  Which  would  be 
cheapen  new  stack  or  mechanical  draft  of  some  kind? 

Mechanical  draft. 

Edward  Peterson. 

The  chimney  is  capable  of  serving  about  500  horse-power 
of  boilers.  (Kent's  Pocket  Book,  p.  735,  1899  edition.)  To  add 
400  horse-power  would  mean  additional  draft  apparatus,  unless 
the  actual  installation  was  much  less  than  500  horse-power.  If 
the  chimney  -is  of  capacity  sufficient  only  for  the  present  horse- 
power, the  additional  equipment  would  call  for  a  new  chimney 
nearly  as  large  as  the  present  structure.    It  would  be  more  eco- 
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nomical  to  install  a  forced-draft  system  for  the  entire  plant, 
including  the  new  boilers.  A  five-foot  fan  would  probably  be 
sufficiently  large  for  the  900  horse-power,  and  erected  with  its 
ducts  its  cost  would  be  probably  one-fourth  to  one-third  that  of 
the  new  chimney. 

An  induced-draft  apparatus  would  probably  require  a  seven- 
foot  fan,  which  would  be  a  little  more  expensive.  In  general,  it 
might  be  said  that  the  mechanical  draft  would  be  most  econom- 
ical, although  whether  forced  or  induced  would  depend  upon  the 
quality  of  the  coal  burned  and  whether  or  not  an  economizer  was 
used.  Experience  shows  that  all  grades  of  bituminous  coal  can 
be  burned  with  induced  draft,  but  clear  buckwheat  can  not  be 
satisfactorily  and  economically  burned  with  this  system. 

Carl  8.  Dow. 

An  induced-draft  system  would  be  fully '25  per  cent  cheaper 
to  install  than  a  new  stack.  This  would  include  a  suitable  fan 
with  direct-connected,  high-grade,  self-oiling  steam  engine  and 
the  necessary  connections  to  the  fan  inlet  and  short  stub-stack 
for  the  fan  outlet. 

M*    £•   Ollphant. 

The  stack  in  question  at  a  consumption  of  four  pounds  of 
coal  to  the  horse-power  would  be  adequate,  under  natural-draft 
conditions,  for  about  525  horse-power,  in  practice,  developed 
from  the  boilers.  If  you  were  to  add  400  horse-power  to  this 
plant,  you  would  come  near  doubling  its  capacity.  To  find  the 
comparative  figures  as  between  new  stack  and  mechanical  draft 
two  elements  would  have  to  be  considered,  namely:  cheapness 
of  first  cost  and  cheapness  of  operation.  The  introduction  of 
an  induced-draft  plant  to  assist  the  stack  to  the  extent  desired 
would  lessen  the  efficiency  of  the  boilers,  so  that  the  first  cost, 
while  low,  would  be  more  than  offset  by  the  increased  cost  of 
operation.  Induced  draft,  speaking  generally,  is  being  largely 
discontinued  on  account  of  this  very  fact.  It  would  be  possible 
to  put  forced  draft  upon  this  stack  and  secure  about  925  horse- 
power if  economizers  are  not  in  use.  If  they  are  in  use  it  would 
be  possible  to  secure,  approximately,  800  horse-power.  It  would 
be  cheaper  to  build  a  supported  steel  stack  to  take  care  of  the  400 
horse-power  than  it  would  be  to  put  in  forced  draft.     It  would 
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be  cheaper  to  put  in  forced  draft  than  to  build  a  brick  stack  for 
that  purpose. 

6.  U  Prentiss. 

F  5.  Is  there  any  appreciable  difference  In  the  draft  of  a  brick 
stack*  of  a  given  height  and  area»  If  round  or  square? 

In  a  stack,  the  head  lost  in  friction  is  inversely  proportional 
to  the  hydraulic  mean  depth,  that  is,  the  ratio  of  the  area  of  the 
flue,  perpendicular  to  the  flow  of  the  gases,  to  the  perimeter  of 
this  area. 

Let  d  =  diameter  of  the  round  flue;  s  =  the  side  of  a 
square  whose  area  is  equal  to  that  of  the  circular  section. 
j{  wd*=z  ^;  s  =:  0.886  d. 

Let  N  =  head  lost  in  friction  in  the  square  stack  and  M  = 
head  lost  in  round  one. 

^  _  4  X  0.886  //  X  4  ^  ^  _ 

Af    ^  icdA,-K(l}  -1.126. 

N  =  1.128J/.       . 

Professor  J,  W.  Richards,  in  his  Metallurgical  Calculations, 
gives  the  head  lost  in  friction  in  the  average  stack  as  7  per  cent. 
Assume  this  condition  for  the  round  chimney,  then  that  of  the 
square  would  be  7  per  cent  X  1128  =  7.9  per  cent.  The 
average  available  head  he  gives  as  88  per  cent.  For  a  square 
.section  this  falls  to  87.1  per  cent,  consequently  the  available  head 
is  about  I  per  cent  less  for  the  square  stack,  friction  alone  con- 
sidered. 

The  heat  lost  by  the  gases  while  in  the  chimney  is  pro- 
portional to  the  extent  of  the  radiating  surface.  That  of  the 
square  stack  is  again  1.128  times  as  large  as  that  of  the  round, 
reducing  the  average  temperatures  correspondingly.  If  there 
were  100  degrees  difference  between  the  gas  at  the  bottom  and 
top  of  the  round  stack  then  there  would  be  approximately  113 
degrees  difference  in  the  square  one.  With  the  average  tempera- 
ture of  the  gases  at  506  degrees  in  the  square,  then  for  the  circu- 
lar we  should  have  506.5  degrees,  and  the  available  draft  would 
be  approximately  i  per  cent  less  for  the  first.  These  two  con- 
siderations give  the  circular  stack  the  advantage  of  about  2 
per  cent. 
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The  wind  pressure  on  the  square  stack  would  be  1.772  times 
greater  than  that  on  the  circular. 

John  Cyrus  Distier. 

F  6.  Give  approximate  cost.  Including  foundation,  of  a  steel 
stack,  brick  lined;  red«brlck  stack,  flre«brick  lined;  circular  holloH* 
brick  stack,  and  reinforced  concrete  stack* 

11  Feet  by  175  Feet  10  Feet  by  175  Feet 

(a)  Steel  shell  $6,300  $6,200 

Lining  3400  3,100 

$9,700  $9,300 

(b)  Steel  shell  and  lining. . . .  $6,900  

Steel  shell  and  foundation  6,400 

Lining 1,450  ^ 

$7,850 

(a)     Hollow-brick  $6,000  to  $6,800  $5,900"  to  $6,600 

Foundation    $2,700  $1,700 

In  two  cases  under  similar  conditions  the  same  contractor 
charged  $i,ooo  less  for  a  stack  6  inches  larger  in  diameter  and 
50  feet  higher  than  the  more  expensive  stack.  These  were  large 
chimneys. 

So  many  conditions  affect  the  cost,  including  the  financial 
standing  of  the  firm  for  which  the  work  is  done,  the  freight  rates, 
and  labor  conditions,  that  any  data  of  this  character  are  unsatis- 
factory. 

A.  D.  Wlllfams,  Jr. 

Comparative  cost  of  12-foot  by  175-foot  stack,  including 
foundation  and  lightning  arrester  for  brick  and  concrete  stack, 
concrete  100,  steel  125,  radial  brick  129. 

B.  J.  Denman. 


For  a  100-foot  Slack  with  84-inch  flue $2,475  Concrete 

2,750  Radial  brick 
3,050  Red  brick 
2.800  Steel 

For  a  200-foot  stack  with  96-inch  flue $7,650  Concrete 

8,500  Radial  brick 
9,500  Red  brick 
5,700  Sieel 

Above  figures  are  approximate,  depending  upon  conditions. 

P.  C.  Oscanyan. 
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F  7.    What  are  the  prfnclpal  advantages  of  a  concrete  stack? 

The  durability  of  concrete  exposed  to  prolonged  heat  is 
somewhat  problematical,  although  it  will  stand  tests  of  short 
duration  at  high  temperatures.  Where  concrete  has  been  exposed 
to  temperatures  ranging  from  +  400  to  +  1000  degrees  Fahren- 
heit it  loses  its  life,  and  disintegrates  after  a  term  of  years.  In 
steel  plants  experience  has  taught  the  danger  of  using  it  in  any 
locality  exposed  to  heat  unless  protected  by  from  9  inches  to 
6  or  7  feet  of  brickwork.  Concrete  containing  limestone  is  doubly 
dangerous,  as  the  limestone  burns  into  lime  and  will  cause  trouble, 
particularly  when  moisture  reaches  it.  * 

A.  D.  Williams,  Jr. 

Cheapness  (see  F  6),  least  area  at  base,  tightness,  perma- 
nency, and  no  expense  for  maintenance  and  repairs. 

B.  J.  Denman. 

Cheaper  than  brick.  Advantage  not  yet  proven. 

P.  C.  Oscanyan. 
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G  1«  How  should  the  surface  of  pipe  covering  be  treated  so  that 
H  can  be  easily  kept  dean  and  made  Impervious  to  oil  and  ivater? 

Three  coats  of  paint  and  two  coats  of  varnish. 

John  McFeeley. 

Canvas  cover  should  be  first  saturated  with  a  standard  filler ; 
then  apply  a  double  coat  of  paint  that  will  allow  the  covering 
to  be  cleaned  off  occasionally. 

Geo.  Ross  Green. 

We  think  a  coating  of  an  asphalt  varnish  is  as  satisfactory 
as  an3rthing,  considering  price  and  durability. 

F.  V.  D. 

G  2.  What  Is  the  best  material  for  oil  piping  In  a  large  oll-clr- 
culatlng  system  In  parts  of  which  the  oil  may  have  a  temperature  of 
120  degrees  Fahrenheit?  Why  Is  plain  Iron  piping  objectionable  for 
this  purpose?    Will  pipe  galvanized  Inside  answer? 
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The  best  material  for  oil  piping  in  a  large  circulating  system 
IS  brass.  It  is  claimed  that  warm  oil  will  scale  iron  pipe  and 
have  the  same  effect  to  a  less  extent  on  galvanized  pipe. 

John  ^IcFeeley. 

6  8.  What  Is  the  best  material  for  making  Ught  JoInU  In  oil 
piping? 

Rawhide  for  flanges,  and  good  tight  joints  without  the  aid 
of  solder  for  screw  joints. 

John   McFeeley. 

Use  a  paste  made  of  litharge  and  glycerine. 

J.  F.  Dostal. 

6  4.  What  Is  the  best  kind  of  gasket  for  pipe  flanges  where  there 
Is  considerable  vibration  at  a  pressure  of  140  pounds  maximum? 
Rubber  lasts  only  a  short  time. 

If  you  use  extra  heavy  flanges  with  bolts  of  sufficient  size 
and  a  gasket  not  over  one-thirty-second  inch  thick,  the  gasket 
will  stand  more  vibration  than  the  threads. 

W.  C.  Anderson. 

We  have  had  excellent  results  with  tongued  and  grooved 
fittings  and  copper  gaskets. 

Bennington  Electric  Co. 

Try  a  McKim  gasket.  It  consists  of  an  ordinary  rubber  or 
asbestos  gasket  bound  on  both  edges  with  copper,  and  fits  inside 
the  bolt  holes.  It  may  be  used  a  second  or  third  time  if  it  becomes 
necessary  to  break  the  joint. 

B.  E.  Morrow. 

Would  suggest  using  corrugated-copper  gaskets. 

J.  F.  Dostal. 

G  5.  In  a  surface  condenser,  oiving  to  the  resistance  of  the 
nest  of  tubes,  there  Is  unavoidably  a  difference  In  vapor  pressure  be- 
tween the  point  where  the  steam  enters  the  condenser  and  the  point 
%vhere   the   dry  air  Is  removed.     How  low  should  this  difference  In 
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pressure  be  In  a  nvell-desigiied  eondenser  wlien  speratiiig  at  rated 
capacity? 

Should  be  less  than  one-tenth  inch.  Some  condensers  show 
five-tenths. 

J.  T.  Whittlesey. 

G  6.  if  tlie  condenser  (|et)  Is  placed  80  feet  from  the  low-press- 
are  cylinder,  will  the  vacuum  gauge  placed  on  condenser  head  show 
less  vacuum  at  this  point  than  at  a  point  mld%vay  l>etween  low-pressure 
cylinder  and  condenser  head? 

Vacuum  gauges  placed  at  the  low-pressure  and  condenser 
ends  of  an  exhaust  pipe  will  indicate  the  steam  pressure  at  those 
points.  Any  diflference  of  pressure  indicated  will  be  due  to 
(friction)  drop  of  pressure  in  the  exhaust  pipe,  hence  the  press- 
ure midway  between  the  two  joints  will  be  higher  (assume  20 
inches)  than  at  the  condenser  (say  20.5  inches). 

C.  J.  Embree. 

No.  There  is  a  loss  in  vacuum  depending  upon  the  length 
of  exhaust  pipe  and  number  of  elbows  and  valves.  In  one  of 
the  largest  power  stations  in  New  York  city  condensers  in  the 
basement  were  replaced  by  barometric  condensers  with  the  head 
located  close  to  the  low-pressure  cylinders,  which  are  vertical, 
avoiding  the  loss  in  vacuum  due  to  the  long  exhaust  pipe  and 
increasing  the  economy  and  power  developed  sufficiently  to  justify 
the  change. 

B.  J.  Denman. 

A  better  vacuum  is  usually  indicated  at  the  condenser  than 
at  the  exhaust  opening  of  the  low-pressure  cylinder,  due  to  the 
frictional  resistance  of  the  steam  in  the  piping. 

J.  F.  Dostal. 

Under  these  circumstances  the  vacuum  gauge  should  indi- 
cate the  highest  vacuum  at  the  condenser  head,  the  vacuum  fall- 
ing off  as  the  gauge  is  moved  toward  the  cylinder.  Bends  in 
the  line  will  increase  this  drop  very  much. 

Geo.  Ross  Green. 

G  7.  Would  a  vacuum  pump  at  the  end  of  a  series  of  one-Inch 
pipes  for  heating  a  building  be  of  any  benefit  In  helping  the  exhaust 
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steam  through  pipes  iiefore  condensation  takes  place*  %vhen  there  is 
a  slx«poMnd  back-pressure  on  the  exhaust? 

Yes. 

Edward  Peterson. 

6  8«  Can  temperature  of  discharge  water  from  condensers  be 
economically  reduced  to  temperature  of  atmosphere  or  loiver  ivIUiout 
the  use  of  cooling  towers? 

It  has  been  found  that  cooling  towers  may  be  done  away 
with  by  forcing  the  cooling  water  through  a  number  of  jets 
placed  in  a  small  reservoir. 

C.  J.  Embree. 

A  cooling  pond  with  an  area  of  five  square  feet  per  pound  of 
steam  condensed  per  hour  will  give  as  good  results  as  a  cooling 
tower  and  will  entail  less  loss  of  power  in  pumping. 

B.  J.  Denman. 

Cooling  lakes  are  used  in  some  places  instead  of  cooling 
towers.  The  operating  costs  are  less  than  with  cooling  towers, 
owing  to  not  having  to  elevate  the  water.  Where  constructed 
artificially,  the  first  cost  is  usually  high. 

J.  F.  Dostal. 

G  9.  What  Is  relative  power  taken  by  auxiliaries  when  surface 
condensers  are  used  and  when  using  barometric  column  condensers? 

The  barometric  condenser  should  take  less  power  for  its 
auxiliaries  than  the  surface,  other  things  being  equal. 

Geo.  Ross  Green. 

G  10.  Without  economizers,  which  units  of  a  surface-condensing 
outfit  should  be  operated  by  motors,  and  which  by  steam  iinlts? 

Steam-Operated  units  are  more  economical  and  more  easily 
controlled. 

J.  T.  Whittlesey. 

No  part  of  a  condensing  outfit  should  be  motor-driven,  as 
a  rule.  The  exhaust  steam  from  these  auxiliaries  will  be  needed 
for  heating  the  feed-water. 

Geo.  Ross  Green. 
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Gil.  What  Is  the  best  literature  on  the  subject  of  barometric 
condensers? 

Articles  in  Power,  January,  1907,  p.  i,  and  February,  1907, 
p.  91,  give  elementary  principles,  effect  of  air  in  tail  pipes,  and 
describe  a  number  of  types. 

B*  J.  Denman. 

Patents  Nos.  496,716,  Sii»5i9>  S77»996,  77^6^S»  588,585  and 
588,586,  covering  the  Weiss  counter-current  condenser,  illustrate 
plainly  the  operation  of  this  condenser. 

Geo.  Ross  Green. 

6  12.  Give  some  good  practical  applications  of  the  steam  ac- 
cumulator (Rateau,  for  Instance),  and  give  reasons  for  same,  based 
on  actual  results. 

The  first  application  of  the  Rateau  steam  regenerator  in  the 
United  States  is  at  the  South  Chicago  plant  of  the  International 
Har\'ester  Company.  It  is  a  6oo-kw,  utilizing  the  exhaust  from 
reversible  rolling-mill  engines. 

B.  J.  Denman. 

G  13.  What  Is  the  probable  cause  of  the  corrosion  of  surface- 
condenser  tubes  cooled  ivlth  sea  water?  What  methods  have  been 
found  helpful  for  minimizing  this  corrosion? 


Chemical  and  electrolytic  action. 


H— EflGINES 


P.  C.  Oscanyan. 


H  1.  What  Is  the  l>est  type  of  engine  for  direct-connected  dyna- 
mos of  about  lOO-kw  capacity? 

This  would  depend  on  the  personal  preference  of  the  party 
selecting  the  engine.  Many  high-speed  engines,  such  as  the 
Harrisburg,  Ideal,  Ames  and  McEwen  engines,  have  proved 
very  satisfactory. 

M.  C.  Turpln. 

H  2.  How  can  a  loosened  foundation  cap-stone  under  main  bear- 
ing of  650-horse-poiver  engine  be  made  secure  %vlthout  lifting  engine 
from  foundation?    Impossible  to  do  ivlthout  engine  for  over  10  hours 
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at  one  time.    Engine  runs  under;  would  that  cause  stone's  coming 
loose? 

From  the  information  given  in  the  question  it  is  hard  to 
determine  exact  conditions,  but  the  following  plan  should  remedy 
the  trouble :  Scrape  as  much  oil  and  loose  cement  from  beneath 
the  stone  as  possible,  loosen  the  nuts  on  the  bolts,  make  a  dam 
around  the  stone  with  damp  fire-clay  and  pour  in  melted  stick- 
sulphur.  When  melting  the  sulphur  use  a  slow  fire  to  prevent 
the  sulphur  getting  too  hot,  otherwise  it  will  get  thick  and  ignite 
instead  of  melting  to  a  liquid  nearly  as  thin  as  water.  The  sul- 
phur will  set  quickly,  and  within  an  hour  the  nuts  on  the  bolts 
can  be  tightened;  pour  sulphur  around  the  bolts,  filling  to  the 
top  of  the  stone.  If  the  sulphur  is  given  the  slightest  chance  it 
will  penetrate  to  the  bottom  of  the  bolts. 

A.  T.  Uoyd. 

I  have  reset  loose  cap  stones  in  two  ways,  and  found  both 
very  good.  First,  cut  out  enough  of  old  joint  to  drive  in  iron 
wedges  to  hold  stone  in  place,  then  remove  all  of  old  joint.  If 
stone  is  dry  and  free  from  oil,  a  sulphur  joint  will  remain  firm, 
provided  stone  is  large  enough  and  on  good  foundation. 

If  you  are  troubled  with  oil,  drive  a  rust  joint ;  the  latter  I 
would  not  advise  unless  you  have  had  experience  in  the  work. 

D.  Kennedy. 

Can  you  not  drill  through  the  frame  of  cap  stone  and  down 
into  the  foundation?  If  this  is  possible,  split  foimdation  bolts 
for  about  six  inches  at  the  bottom,  bring  to  a  white  heat,  insert 
an  iron  wedge  and  drive  bolt  into  hole.  When  cold  fill  with 
sulphur. 

B.  J.  Denman. 

H  3.  What  has  been  the  experience  with  the  Diesel  oil  engine? 
Has  it  proved  to  be  more  economical  than  the  Corliss  engine?  Is  It 
thoroughly  reliable? 

See  Electrical  Age  for  March,  1907;  description  of  South 
Norwalk  municipal  electric  plant. 

A.  D.  Williams,  Jr. 
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H  4.  What  has  been  the  success  of  the  gas-producer  plant  and 
gas  engine  In  electric  lighting  plants? 

We  have  been  operating  a  150-hp  gas-producer  engine  for 
the  past  twelve  months,  belt-connected  to  a  loo-kw,  2-phase, 
2200-volt,  60-cycle,  alternating-current  generator.  Our  regula- 
tion is  good,  frequently  running  twelve  to  fourteen  hours  without 
a  variation  of  over  one  to  three  volts.  Our  peak  load  is  13 
amperes  on  each  side,  and  about  seven  on  a  side  after  midnight. 
We  burn  1000  to  1400  pounds  of  coal  each  night.  We  use  anthra- 
cite pea  coal  at  $8.25  a  ton  in  our  bin.  We  have  only  one  man 
on  each  watch  and  in  addition  to  operating  our  lighting  plant  he 
pumps  water  for  city  with  a  steam  plant  some  20  feet  from  our 
power-house. 

Plaqucmlne  Elec.  Lt.  and  Pr.  Co. 

We  have  two  80-hp,  single-cylinder  gas  engines  of  a  well- 
known  make,  arranged  to  run  from  either  a  producer  or  an 
illuminating-gas  holder.  The  engines  are  each  belt-connected  to 
a  50-kw,  2-phase  alternator. 

The  first  year  the  engines  were  fairly  satisfactory,  but  the 
regulation  was  so  poor  that  a  Tirrill  regulator  was  installed, 
which  largely  overcame  that  objection.  However,  despite  the 
employment  of  skilled  gas-engine  operators,  the  engines  proved 
so  unreliable  that  our  service  could  not  be  depended  upon,  and  we 
were  forced  to  install  a  steam  equipment.  We  have  abandoned 
the  gas-engine  units  entirely. 

R.  H.  Garrison. 

H  5.  What  Is  the  most  satisfactory  method  of  arranging  appara- 
tus for  Indicating  a  vertical  multl-cyilnder  gas  engine  %vlth  enclosed 
crank.case? 

H  6.  Taking  It  for  granted  that  the  producer-gas  engine  Is  the 
most  economical  motive  power  of  to*day  so  far  as  fuel  consumption 
Is  concerned,  %vhat  Is  the  relative  maintenance  cost  per  kilowatt-hour 
of  a  gas-producer  plant,  reciprocating  engine,  steam  turbine,  and 
gas  engine? 

While  there  is  no  question  as  to  the  economy  of  the  pro- 
ducer engine  being  far  in  excess  of  that  of  a  reciprocating  engine, 
we  do  not  consider  it  possible  at  the  present  time  to  figure 
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closely  on  the  difference  of  maintenance,  these  items  being  such 
variable  factors  in  either  case. 

R.  D.  Wood  Sk  Co. 

A  B 

Reciprocating  engines  loo.oo  loo.oo 

Steam  turbines   79-64  82.50 

Reciprocating  engines  and  steam  turbines 75-72  77-00 

Producer-gas  engine  plant S0.67  100.00 

Gas  engine  and  steam  turbine 46.32  91 .20 

A — Relative  cost  of  maintenance  and  operation. 

B — Relative  investment  in  per  cent. 

Extract  from :     Stott :   Power  Plant  Economics,    American 
Institute  of  Electrical  Engineers,  January,  1906. 
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I  1.  Why  has  the  two-stage  Curtis  turbine  been  abandoned  and 
four,  five  and  six  stages  employed  In  later  designs? 

The  two-stage  Curtis  turbine  has  not  been  abandoned.  The 
Curtis  turbine  in  its  different  capacities  is  to-day  manufactured 
in  one,  two,  three,  four  and  five-stage  design,  dependent  on  the 
conditions  of  operation  and  size.  The  largest  two-stage  condens- 
ing unit  that  is  to-day  manufactured  as  standard  is  of  500-kw 
capacity. 

Chas.  B.  Burleigh. 

Because  of  the  economical  reduction  in  speed. 

John  Cyrus  DIstler. 

One  of  the  objects  in  increasing  the  number  of  stages  in 
the  Curtis  turbine  was  greater  steam  economy  due  to  smaller 
temperature  ranges  in  the  different  stages,  thus  increasing  the  heat 
loss  due  to  radiation.  The  Curtis  turbine  is  of  the  repulsion  type, 
hence  the  velocity  of  the  buckets  is  determined  by  the  velocity 
of  the  steam.  The  velocity  of  the  buckets  is  limited  by  strength 
of  materials  and  desirability  of  slower  speed  of  rotating  parts. 
In  order  to  get  this  decrease  in  speed  of  rotating  parts  it  was 
necessary  to  have  a  lower  drop  between  the  pressure  of  steam 
entering  the  nozzles  and  leaving  the  buckets,  hence  the  larger 
number  of  stages  with  the  total  pressure-drop  (entering  to 
exhaust)  divided  up  into  four  or  five  stages.    With  the  decrease 
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in  pressure  between  stages  came  the  decrease  in  peripheral 
velocity  of  the  wheels,  hence  greater  ease  in  construction,  with 
less  liability  of  accident  and  slower  speed  of  the  generator. 

C.  J.  Embrce. 

I  2.  What  Is  the  difference  of  economy  between  a  reciprocating 
engine.  Atlas  type,  and  a  Curtis  turbine,  5000-kw  units,  at  their  normal 
load;  also  the  difference  In  pounds  of  steam  between  normal  and 
light  loads? 

As  it  is  extremely  doubtful  if  anybody  has  complete  data 
on  both  reciprocating  engines  and  Curtis  turbines  to  enable  him 
satisfactorily  to  answer  this  question  in  full,  I  take  the  liberty 
of  presenting  a  partial  reply.  I  have  no  authentic  figures  of 
tests  of  reciprocating  engines  of  the  Atlas  type.  The  only  test 
of  a  5000-kw  turbine  of  recent  design  with  whicli  the  manu- 
facturers weie  in  no  way  connected  is  one  conducted  under  the 
supervision  of  Mr.  W.  P.  Hancock,  superintendent  of  genera- 
tion of  the  Edison  Electric  Illuminating  Company  of  Boston, 
Mass.,  on  a  three-phase,  revolving-field,  6600-volt,  5000-kw 
Curtis  turbine,  from  which  the  following  results  were  obtained : 

Load,       Gauge  Pressure,"       Superheat,        Baroineier,        Vacuum,        Water  Rate, 
Kilowatts  Pounds  Degrees  F.  Inches  Inches        LbF.  per  Kw-Hr. 

5195  173-7  142  30.48  2Q.30  13.57 

2575  174-0  146. 1  30. 11  28.96  14-99 

•  ■ 

The  above  figures  represent  the  half-load  and  full-load  per- 
formance of  the  unit.  It  is  to  be  regretted  that  conditions  were 
not  such  as  would  enable  the  testing  of  this  unit  at  the  time  at 
one  and  one-half  load,  but  the  relation  that  the  half-load  water 
rate  above  bears  to  the  full-load  water  rate  is  in  accordance  with 
the  guarantees,  and  it  is  reasonable  to  admit  that  the  one-and-one- 
half-load  rate  would  also  agree  with  the  guarantees,  particularly 
in  view  of  the  fact  that  numerous  other  tests  substantiate  the 
fact  that  the  one-and-one-half  load  rate  on  this  size  unit  increases 
but  0.6  pound  over  the  full-load  water  rate.  It  will  be  noted 
that  these  conditions  result  in  producing  an  almost  flat  efficiency 
curve,  which  is  of  immense  advantage,  particularly  at  extreme 
overloads,  as  it  is  at  this  point  that  the  high  efficiency  is  of  most 
benefit  to  the  user,  for  the  reason  that  the  ability  to  supply  steam 
(the  boiler  capacity)  under  these  conditions  is  the  limiting  feature 
as  regards  the  maximum  station  output. 

Chas.  B.  Burleigh. 
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Tests  have  not  shown  in  regular  operation  any  decided! 
difference  in  economy  between  the  Curtis  5000-kw  turbine  and 
the  AUis  engine-driven  unit  of  the  same  size.  It  would  seem 
that  the  turbine  made  up  in  economy  at  liglit  loads  what  is  lost 
at  the  point  of  maximum  efficiency,  or  full  load,  of  the  recipro- 
cating unit. 

Geo*  Ross  Green*. 

I  8.  Does  it  pay  to  Install  turbines  In  units  of  about  500-irar 
capacity,  compared  ivlth  compound-condensing  Corliss  engines? 

Possibly  the  best  evidence  with  regard  to  economy  of  install- 
ing turbines  of  500-kw  capacity  is  the  fact  that  on  January  i, 
1907,  there  were  installed  two  hundred  and  thirty-three  500-kw 
Curtis  turbines;  135  different  concerns  were  the  purchasers;  55 
of  these  have  ordered  additional  units  of  the  same  capacity ;  some 
of  them  ordering  as  many  as  eight  and  ten  units.  This  would 
tend  to  indicate  that  they  felt  that  the  500-kw  Curtis  turbine 
was  a  paying  investment.  The  Chattanooga  Electric  Company,, 
of  Chattanooga,*  Tenn.,  has  installed  three  500-kw  Curtis  tur- 
bines. Its  general  manager  says,  under  date  of  March  3,  1905  r 
"Since  installing  the  turbines  we  have  brought  the  operating 
expenses  down  to  less  than  50  per  cent." 

The  general  manager  of  the  Western  United  Gas  and  Elec- 
tric Company,  of  Aurora,  111.,  which  has  three  Soo-kw  Curtis 
turbines  in  service,  says,  under  date  of  December  2,  1905 :  "In 
our  opinion  a  comparison  between  the  Curtis  turbine  and  a  large 
compound-condensing  engine  is  all  in  favor  of  the  turbine,  in 
every  way  you  take  it,  floor  space,  consumption  of  coal  and 
water,  lubrication,  repairs  and  labor." 

The  agent  of  the  Nashua  Manufacturing  Company,  of 
Nashua,  N.  H.,  says  of  his  Soo-kw  turbine,  under  date  of  July 
16,  1906:  "We  have  had  no  expense  whatever  in  the  way  of 
repairs,  and  were  we  contemplating  the  installation  of  additional 
apparatus  we  would  certainly  install  more  units  of  the  same 
character."  He  has  since  installed  a  second  unit  of  the  same 
capacity. 

The  manager  of  the  Pacific  Gas  and  Electric  Company,  of 
Phoenix,  Ariz.,  writes,  under  date  of  February  22,  1907,  as  fol- 
lows: "From  the  standpoint  of  economy,  this  generator  has 
fulfilled  the  guarantees  made  by  the  manufacturers,  and  if  any 
Q— 4 
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addition  is  made  to  this  plant  under  my  supervision  I  will  be 
pleased  to  recommend  to  further  install  turbo-generators." 

These  are  extracts  from  letters  written  in  each  case  by  people 
whose  previous  experience  had  been  gained  in  the  operation  of 
large  compound-condensing,  reciprocating,  engine-driven  units. 

Chas.  B.  Bnrielgh. 

Yes. 
»  B.  J.  Denman. 

I  4.  What  difference  In  steam  economy  has  been  found.  In  prac- 
tice, between  new  turbines  and  the  same  turbines  after  running  10,000 
hours  or  more  under  load  of  three-quarters  rated  capacity  or  over — 
(a)   In  Parsons  type?     (b)  In  Curtis  type?    Give  size  of  units. 

The  Columbus  Railway  and  Light  Company,  of  Columbus, 
Ohio,  has  installed  a  500-kw  Curtis  turbine  which  had  been  in 
continuous  service  on  commercial  work  between  6000  and  7000 
hours  before  it  was  tested  by  Professor  E.  A.  Hitchcock,  of  the 
Ohio  State  University,  in  June,  1904,  with  the  'following  results: 

Average  gauge  pressure,  dry  saturated  steam 158      pounds 

**        vacuum 28      inches 

*'        load 519      kilowatts 

'*        water  rate  per  kilowatt-hour 20.5  pounds 

This  machine  was  sold  under  the  following  guarantee : 

Gauge  pressure,  dry  saturated  steam 150      pounds 

Vacuum 28      inches 

Load 500      kilowatts 

"Water  rate  per  kilowatt-hour 21.5  pounds 

This  test  would  indicate  that  it  had  not  fallen  off  in  efficiency 
to  any  great  extent. 

A  record  was  kept  by  the  Columbus  Railway  and  Light  Com- 
pany of  the  performance  of  this  turbine  some  five  months  later, 
when  the  machine  had  been  in  operation  approximately  10,000 
hours.  December  14,  1904,  the  company  kept  a  careful  record 
for  the  day,  operating  on  an  ordinary  commercial  load,  taking 
the  total  output  from  the  recording  wattmeters  and  weighing  the 
condensed  steam  from  the  station,  including  all  auxiliaries,  arriv- 
ing at  results  by  dividing  the  total  pounds  of  water  by  the  total 
output,  using  dry  saturated  steam.  The  following  are  the  results 
obtained : 


I5 

I- 

-TURBINES 

SI 

Time 

Steam  Pretture 

ATerage 

Back  Preature, 

Inches 

in  Kilowaiu 

ATerage  Pounds 
perKw-Hour 

8-  9  A.  M. 

150 

2.2 

128 

30.4 

9-10     ** 

149 

2.2 

120 

30.19 

lO-II      ** 

155 

2.2 

121 

30.92 

II-I2     ** 

i$3 

2.2 

85 

34.27 

12-  I     M. 

"54 

2 

279 

22.44 

I-  2  P.  M. 

154 

2 

327 

21.22 

a-  3     ** 

154 

1.9 

445 

20.17 

Mr.  Hopkins^  of  the  Columbus  company,  says  in  connection 
with  the  above  record :  "The  tests  were  made  while  the  turbine 
was  working  on  regular  commercial  lighting  load  without  any 
special  preparation  whatsoever,  and  showing  the  actual  commer- 
cial results  which  we  are  obtaining  from  the  turbine  under 
extreme  varying  load  conditions." 

Chas.  B.  Burietflh. 

I  5.  Boiler  makers  claim  that  from  10  to  12  per  cent  extra  fuel 
Is  required  to  obtain  150  degrees  superheat.  Turbine  builders  give 
practically  the  same  percentage  in  steam  economy.  Where,  then.  Is 
the  advantage  In  using  superheat? 

The  conditions  surrounding  the  generation  of  steam,  even 
in  the  largest  plants,  are  of  such  a  character  that  the  amoimt  of 
fuel  consumed  is  not  known  with  any  degree  of  accuracy  under 
operating  conditions,  due  to  defective  methods  of  keeping  track 
of  the  various  items  affecting  fuel  consumption.  Test  results, 
no  matter  how  accurate,  do  not  govern  operating  conditions. 

There  is  not  a  power  plant  in  existence  whose  manager  is 
able  to  answer  this  question  and  back  his  answer  up  by  data  that 
will  stand  analysis.  This  is  because  power  plants  do  not  have 
a  cost  system  worthy  of  the  name.  In  fact,  there  are  very  few 
plants  that  could  afford  to  go  into  the  refinements  necessary  to 
supply  a  really  reliable  answer  to  this  question. 

Operating  results  appear  to  show  a  decrease  in  fuel  con- 
sumption per  unit  generated  when  superheated  steam  is  used. 

A.  D.  Williams,  Jr. 

For  attached  superheaters,  net  gain  of  five  per  cent.  With 
separately-fired  superheaters,  no  advantage  except  under  certain 
conditions. 

P.  C.  Oscanyan. 
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Turbine  builders  will  give  a  guarantee  of  i  per  cent  saving 

for  every  lo  degrees  superheat  over  the  economy  guarantee  on 

saturated  steam. 

J.  F.  Dostal. 

I  6.  What  Is  the  known  difference  In  efficiency  of  the  station 
where  reciprocating  engine  exhausts  direct  Into  condenser  and  %vhere 
the  reciprocating  engine  exhausts  Into  low-pressure  turbine,  which 
then  exhausts  Into  condenser? 

I  7.  What  results  have  been  obtained,  so  far  as  economy  Is  con- 
cerned, with  turbines  operating  with  the  exhaust  from  other  units? 

The  Philadelphia  Rapid  Transit  Company  has  two  8oo-kw, 
single-stage  Curtis  turbines  utilizing  the  exhaust  from  five  1500- 
kw  engine-driven  units.  Surface  condensers  and  cooling  towers 
are  used.  With  one  engine  in  operation  one  turbine  can  develop 
from  60  to  70  per  cent  of  its  rating,  and  with  three  engines  both 
turbines  can  develop  their  rated  load. 

For  three  months  with  the  turbines  generating  20.9,  23.8 
and  23.4  per  cent  of  the  total  output,  the  coal  consumption  in 
pounds  per  kilowatt-hour  was  3.88,  3.77  and  3.5,  respectively. 
Average  for  twelve  months  without  turbines  was  4.48  pounds  of 
coal  per  kilowatt-hour.  With  sufficient  turbines  to  utlilize  all  of 
the  exhaust  the  consumption  could  be  cut  down  to  3  pounds  per 
kilowatt-hour. 

B.  J.  Denman. 

I  8*  Using  a  brass-coll,  Iron-sliell,  feed-water  heater  as  an  oil* 
cooler  for  a  Parsons  turbine  oiling  system,  should  the  oil  be  In  tlie 
body  of  the  heater  or  In  the  tubes,  and  why? 

Preferably  the  oil  should  be  in  the  tubes,  in  order  to  cool  it 
more  rapidly  and  completely.  Another  reason  is  that  it  keeps  the 
oil  cleaner. 

A.  D.  Williams,  Jr. 

It  is  apparent  that  where  brass  piping  is  specified  for  an 
oiling  system  for  good  reasons,  the  oil  should  run  through  the 
brass  tubes  of  the  cooler  for  the  same  reason.  On  the  other 
hand,  the  body  of  the  heater  provides  greater  volume  and  has- 
the  advantage  of  the  exterior  radiating  surface. 

John  McFeelcy. 
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With  the  oil  circulating  in  the  tubes,  the  average  distance 
through  which  the  heat  must  pass  to  the  cooling  medium,  which 
would  be  the  surface  of  the  tube,  is  comparatively  short ;  with  the 
oil  in  the  shell,  this  corresponding  distance  is  much  greater.  A 
larger  supply  would  be  necessary  to  fill  the  shell  than  the  coils, 
hence  would  recommend  that  oil  be  circulated  in  the  coils  and  the 
water  in  the  jacket. 

J.  F.  Dostal. 

I  9.  What  are  the  essential  qualities  of  a  proper  oil  for  use  on 
t^earings  of  steam  turbines  of  the  Parsons  type? 

Little,  if  any,  diflference  has  been  noticed  in  using  the 
special  turbine  oil  recommended  and  the  oil  used  on  reciprocat- 
ing engines. 

J.  F.  Dostal. 

I  10.  Wl|at  ate  the  essential  <|ttalltles  of  oil  to  he  used  on  pri- 
mary valve  of  Parsons'  turbine  wvhen  steam  of  150  pounds  pressure 
and  150  degrees  superheat  Is  used,  and  what  Is  the  best  method  of 
feeding  the  oil  to  prevent  sticking  of  pilot  valve? 
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J  I.  Is  there  a  company  operating  a  combination  steam-heating 
and  electric  plant,  using  coal  entirely  or  In  part^  competing  success- 
fully ivlth  an  electric  plant  operating  from  %vater-power?  If  so,  what 
are  the  rates  of  the  water-power  company? 

Such  a  thing  as  "successful  competition"  is  impossible  in  the 
average  town  of  30,000  to  40,000  inhabitants.  To  be  really  suc- 
cessful a  company  should  have  all  the  available  business  at  a 
reasonable  rate.  When  there  is  competition  the  business  is  cut 
in  two,  provided  both  parties  show  equal  intelligence  and  skill, 
and  the  rates  are  cut  below  what  should  ever  be  offered  on  a 
proper  basis  of  allowance  for  interest,  depreciation  and  operating 
expenses.  As  by  far  the  greater  part  of  the  expenses  of  an 
electric  light  plant,  including  fixed  charges,  are  practically  un- 
changed by  any  increase  in  output  within  the  capacity  of  the  town, 
it  is  plain  that  by  losing  both  in  volume  of  business  and  in  price 
both  companies  are  operating  on  entirely  too  close  a  margin 
in  a  business  where  the  risks  of  municipal  or  legislative  inter- 
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ference,  from  accidents  to  the  machinery  and  public,  and  from 
antiquation  of  apparatus  are  so  great  as  in  electric  lighting. 

Any  answer  to  the  specific  question  asked  would  be  very 
likely  to  be  misleading,  as  the  question  of  installing  a  district 
heating  plant  depends  so  largely  on  the  distance  of  the  plant 
from  the  centre  of  distribution,  the  density  of  business,  price  and 
demand  for  service,  that  the  results  from  one  plant  form  a  very 
poor  criterion  unless  all  the  conditions  are  known. 

H.  T.  Hartman. 

J  2.  Do  you  recommend  auxiliary  lieating  plants  to  be  operated 
by  steam  or  by  hot  water? 

The  initial  cost  of  installation  is  not  so  great  for  a  heating 
plant  operated  by  steam  as  for  a  hot-water  plant,  and  the  results 
are  more  satisfactory.  Buildings  piped  for  hot-water  heating  can 
be  readily  connected  to  steam-heating  service,  whereas  buildings 
piped  for  steam  can  not  be  connected  to  a  hot-water  plant  without 
additional  expense  in  changing  piping,  radiation,  and  so  forth. 
This  alone  is  well  worth  consideration  in  soliciting  new  business. 

U  R.  Craivfford. 

If  the  heating  load  is  small  as  compared  with  exhaust  avail- 
able, auxiliary  heating  plants  can  probably  most  easily  be  handled 
with  hot  water.  You  have  the  advantage  of  no  back  pressure 
on  the  engines,  and  the  ordinary  type  of  closed  feed-water  heater 
can  easily  be  installed. 

G.  N.  lidd. 

If  for  business  purposes,  steam ;  but  for  residence,  hot  water. 

Home  Ltg.,  Htg.  and  Pr.  Co. 

I  would  recommend  that  auxiliary  heating  plants  be  operated 
by  steam  instead  of  hot  water,  the  following  reasons  being  the 
principal  ones,  though  many  others,  of  perhaps  lesser  impor- 
tance, might  be  oflfered : 

First — Where  steam  is  used  it  is  possible  to  measure  the 
service  furnished  to  the  consumer  by  the  use  of  a  meter.  This 
can  not  be  done  where  hot  water  is  the  circulating  medium. 

Investigation  has  fully  and  conclusively  shown  that  where 
heating  service  is  furnished  upon  a  flat-rate  basis  of  charge  the 
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consumer  will  use  from  two  and  one-half  to  three  times  as  much 
heat  as  is  necessary,  and  as  he  will  and  does  use  when  the  same 
service  is  rendered  upon  a  meter  basis  of  charge.  The  flat-rate 
service,  therefore,  entails  increased  operating  expenses  by  reason 
of  the  greatly  increased  quantity  of  steam  demanded,  for  which 
no  adequate  return  is  given ;  it  involves  increased  fixed  charges,, 
by  reason  of  the  greater  boiler  capacity  required,  and  greater  in- 
vestment in  underground  mains  necessary  to  carry  excessive  quan- 
tities of  steam.  It  cheapens  the  service  in  the  mind  of  the  con- 
sumer, because  of  the  fact  that  no  penalty  is  involved  in  his 
careless  use  of  the  service.  A  flat-rate  basis,  if  made  high  enough 
to  show  a  fair  profit, .  becomes  so  expensive  as  to  prevent,  to  a 
considerable  extent,  the  legitimate  and  proper  enlargement  of  the 
company's  business. 

Second — Because  of  the  greater  losses  in  radiation  with  hot- 
water  mains  in  the  street  by  reason  of  the  greatly  increased  sur- 
face of  the  two  pipes,  and  also  by  reason  of  the  less  thorough 
means  taken  to  prevent  the  loss  of  heat  into  the  surrounding 
earth. 

Third — Greater  depreciation  of  underground  mains,  due  to 
the  pitting  effect  of  the  water  upon  the  steel  pipe  that  is  ordi- 
narily used  in  this  construction. 

Fourth — Greater  cost  of  operation,  due  to  the  fact  that  pumps 
must  be  installed,  operated  and  maintained  to  circulate  the  water. 

Fifth — The  limited  extent  to  which  the  application  of  hot 
water  for  heating  may  be  made.  For  buildings  of  two,  three  or 
four  stories,  hot  water  can  be  circulated  against  the  static  head 
without  particular  trouble,  but  hot  water  is  not  especially  adapted, 
nor  is  it  generally  used,  for  buildings  of  greater  height.  Hot 
water  can  be  circulated  only  through  radiation  adapted  to  its 
use,  both  in  its  form  and  extent.  In  order  to  gain  a  customer 
whose  building  is  equipped  with  steam  radiation,  considerable 
expense  is  involved,  either  to  the  hot-water  heating  company  or 
to  the  consumer,  to  repipe  his  building  so  that  this  service  may 
be  obtained.  In  either  case,  this  acts  as  a  handicap  in  securing 
this  class  of  business. 

Sixth — Steam  has  a  wider  variety  of  application.  Through 
the  use  of  an  auxiliary  heater  installed  in  the  basement  of  any 
consumer's  premises,  hot  water  can  be  supplied  for  heating  or 
domestic  purposes,  the  condensation  resulting  from  the  heat  of 
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the  steam  to  the  surrounding  water  being  measured  by  meter; 
thus  hot-water  heating  service  can  be  furnished  to  a  customer, 
if  desired,  on  a  meter  basis.  With  trivial  changes,  steam  can  be 
circulated  in  radiation  and  piping  originally  adapted  for  the  use 
of  hot  water.  Steam  can  be  furnished  to  large  and  high  build- 
ings, which,  if  properly  piped,  will  require  no  more  pressure  for 
circulation  than  a  small  or  low  building.  Steam  may  be  used 
for  cooking,  heating  water  for  swimming  pools,  baths  and  other 
purposes.  In  these  applications,  hot  water  is  inherently  at  a  dis- 
advantage. 

H.  C.  Eddy. 

J  3.  Can  steam  be  used  to  heat  water  for  domestic  use*  for 
s%vlmmlng  gMtols,  and  so  forth?  If  so*  how,  and  In  what  manner 
should  charges  be  made? 

There  is  no  reason  why  steam  can  not  be  used  for  heating 
water  for  domestic  use  and  swimming  pools,  by  the  use  of  coils 
immersed  in  water  or  of  ordinary  hot-water  heater,  def)ending 
entirely  on  the  amount  of  water  used,  and  charged  for,  according 
to  the  amount  of  condensation,  strictly  on  a  meter  basis. 

L.  R.  Crawford. 

Yes.  Use  ordinary  pipe  or  coil  radiation  immersed  in  water 
to  be  heated.  Best  measure  the  water  of  condensation  and  charge 
for  it  on  this  basis  anywhere  from  50  to  75  cents  per  1000  pounds 
condensation,  depending  upon  fuel  cost. 

6.  N.  Udd. 

Our  company  furnishes  both  high-pressure  steam  and  low- 
pressure,  the  latter  for  heating  purposes;  both  are  used  to  heat 
water  for  domestic  purposes  by  means  of  steam  coils  in  tank. 
Our  charge  is  made  on  condensed  steam. 

R.  P.  Bache. 

We  have  a  swimming  pool  that  is  heated  by  steam.  The 
water  is  heated  in  a  closed  heater  of  about  500  gallons  capacity. 
It  is  then  delivered  to  the  swimming  pool.  The  capacity  of  the 
apparatus  is  such  that  we  can  keep  a  steady  stream  of  water  run- 
ning through  the  heater,  and  it  will  be  delivered  at  about  75 
degrees  or  more,  as  we  think  necessary. 

Walter  Rtnt. 
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Yes.  Use  a  closed-coil  heater,  throttle  steam  so  that  entire 
coil  can  not  be  heated,  permitting  cold  water  to  come  in  contact 
with  outlet  end  of  coil,  that  the  condensed  water  may  be  cooled. 

Charges  should  be  made  by  metering  condensation. 

The  Edison  Elec.  tllg.  Co.,  West  Cticstcr,  Pa. 

(a)  Low-pressure  steam  can  readily  be  used  for  heating 
water  for  domestic  purposes  by  using  copper-tubed  water  heaters 
at  30  per  cent  increased  capacity  over  heater  used  under  40-pound 
pressure. 

(b)  We  heat  the  Y.  M.  C.  A.  swimming  pool — 24  feet  by 
15  feet  by  4  feet — ^by  allowing  the  condensation  from  the  radia- 
tion (7000  square  feet)  to  empty  into  the  pool  through  a  per- 
forated 3-inch  pipe  laid  around  the  wall  at  the  bottom  of  the 
pool. 

(c)  Charges  should  be  by  meter,  measuring  the  water  as  it 
leaves  the  radiation  for  the  pool. 

Home  Ltg.«  Htg.  and  Pr.  Co. 

Steam  can  be  used  very  successfully  to  heat  water  for 
domestic  use,  for  swimming  pools,  or  even  for  heating  the 
water  of  circulation  in  the  radiation  of  buildings  piped  for  hot- 
water  heating.  There  are  on  the  market  small  heaters,  of  the 
closed  type,  especially  adapted  for  this  work,  which  may  be  used 
with  or  without  thermostatic  control,  and  which  are  cheap,  effi- 
cient and  reliable.  The  charges  for  this  service  may  be  based 
upon  meter  measurement,  as  the  condensation  that  results  from 
the  steam  imparting  its  heat  to  the  surrounding  water  goes 
through  a  trap  and  meter  in  the  usual  way. 

H.  C.  Eddy. 

J  4.  Can  steam  be  used  to  heat  the  water  for  circulation  In  a 
system  piped  for  heating  by  hot  water?  If  so,  how?  How  should  the 
service  be  charged  for? 

Any  system  piped  for  heating  by  hot  water  can  be  readily 
connected  to  a  steam-heating  plant  and  operated  as  such  and 
charged  for  according  to  meter  rate  or  square  foot  of  radiation 
per  season,  but  it  would  not  be  advisable  to  heat  the  water  by 
steam  for  circulation  in  such  system. 

L.  R.  Crawford. 
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Yes.  Simply  a  closed  heater.  Measure  water  condensation 
and  charge  for  it  on  this  basis. 

6.  N.  TIdd. 

There  are  several  places  where  water  is  heated  by  steam 
for  hot-water  system,  tank  and  coils  being  used,  the  steam 
being  used  in  the  coils,  water  circulating  in  the  tank.  As  foi 
economy^  it  will  use  more  steam  than  direct  steam  heat. 

R.  P.  Bache. 

Steam  can  be  used  to  heat  water  in  a  hot-water  system 
without  any  difficulty,  the  steam  heat  to  be  applied  in  a  manner 
similar  to  a  coal  fire.  There  would  have  to  be  some  changes 
made  before  a  furnace  could  be  readily  adapted  to  steam-heat 
system. 

WaHer  Flint. 

Yes.  Heaters  of  this  character  are  made  by  the  American 
District  Steam  Company,  Lockport,  N.  Y. 

Meter  the  water  condensed  and  charge  for  the  same. 

The  Edison  Elcc.  Illg.  Co.,  West  Chester*  Pa. 

Yes,  we  have  experimented  with  this  work  and  are  satisfied 
that  a  heater,  properly  rated,  is  a  success. 

Home  LIg.,  HIg.  and  Pr.  Co. 

J  5.  is  practically  any  difference  noticed  In  the  effective  heating 
at  a  given  pressure  when  exhaust  steam  Is  used  and  when  live  steam 
Is  supplied  through  a  reducing  valve? 

Much  better  results  can  be  obtained  when  exhaust  steam  is 
used  and  a  lower  pressure  maintained  on  steam  mains  than  when 
live  steam  is  supplied  through  a  reducing  valve. 

L.  R.  Crawford. 

Yes.  Actual  experience  with  large  exhaust-heating  systems 
indicates  that  exhaust  steam  is  more  effective  than  live — probably 
due  t6  better  circulation  owing  to  pulsations  of  engines. 

6.  N.  TIdd. 

At  one  of  our  stations  we  have  a  district-heating  plant. 
Our  experience  has  been  that  the  best  results  are  obtained  with 
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exhaust  steam ;  namely,  5  pounds  heats  fully  as  well  as  6  pounds 
live  steam  through  reducing  valve. 

R.  P.  Bachc. 

We  have  noticed  quite  a  good  deal  of  difference  between  the 
eflfect  of  a  given  pressure  with  exhaust  steam  and  with  live  steam 
through  a  reducing  valve,  in  reaching  our  consumers  at  the 
farthest  distance  from  the  heating  plant  or  located  on  a  small 
main,  the  diflference  being  in  favor  of  the  exhaust  steam.  Our 
experience  has  led  us  to  believe  that  it  would  take  less  coal  to 
do  the  same  amount  of  heating,  if  we  had  sufficient  load  on  our 
engines  for  the  exhaust  to  take  care  of  the  heating,  than  to  do 
this  heating  with  live  steam  through  a  reducing  valve. 

Fred  Leslie. 

The  diflference  I  have  noticed  between  heating  with  exhaust 
steam  and  with  live  steam  lies  in  the  fact  that  exhaust  steam  will 
circulate  very  much  better  than  live  steam  at  the  same  pressure. 
This  is  undoubtedly  due  to  the  impulse  given  when  the  exhaust 
valve  opens  and  steam  is  admitted  to  the  system. 

Waiter  Flint. 

No. 

Tlie  Edison  Eicc.  iiig.  Co.,  West  Cliestcr,  Pa. 

No  diflference  is  perceptible  in  the  amount  of  heat  thrown 
oflf  the  radiators  at,  say,  three  pounds  pressure,  and  an  expert 
would  be  unable  to  tell  which  kind  of  steam  is  used. 

Home  Ltg.9  Htg.  and  Pr.  Co. 

Yes.  Exhaust  steam  is  more  eflfective  for  heating  purposes 
than  live  steam  at  the  same  pressure.  The  reason  for  this  is  some- 
what speculative,  and  has  not  been  definitely  established.  Tests 
have  shown,  however,  that  it  is  a  fact. 

H.  C.  Eddy. 

J  6.  Can  you  give  a  brief  description  of  piping  under  the 
atmospheric  system? 

Piping  under  the  atmospheric  system  consists  chiefly  in 
making  your  mains  and  risers  of  sufficient  capacity  to  carry  steam 
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and  condensation  at  the  same  time,  also  avoiding  90-degree  ells 
wherever  possible  and  providing  free  and  easy  passages  for  steam. 

Home  Lig.,  HIg.  and  Pr«  Co. 

The  atmospheric  system,  so-called,  derives  its  name  from  the 
fact  that  the  steam  is  used  at  practically  atmospheric  pressure. 
The  pressure  is  reduced  at  the  service  valve  from  five  to  eight 
ounces.  The  radiation  is  of  the  top-connected  hot-water  type 
and  is  so  proportioned  as  to  have  about  20  per  cent  more  heating 
surface  than  would  be  required  under  the  same  conditions  for 
steam  in  the  usual  way. 

The  steam  at  low  pressure,  or  the  vapor,  is  supplied  to  the 
top  of  the  radiator  through  a  valve  having  an  adjustable  opening, 
each  setting  of  the  valve  corresponding  to  the  admission  of  a 
different  amount  of  steam  to  the  radiator.  Assuming  that  the 
valve  has  four  steps,  the  first  setting  would  admit  steam  across 
the  top  of  the  radiator  and  down  to  a  point  equivalent  to  one- 
fifth  of  its  effective  area ;  the  second  setting  would  admit  sufficient 
steam  to  heat  the  radiator  from  the  top  down  to  the  extent  of 
two-fifths  of  its  effective  area;  the  third  setting,  three-fifths, 
and  the  full  opening,  four-fifths;  the  remaining  one-fifth  of  the 
radiator  deriving  its  heat  from  the  water  of  condensation  which 
flows  through  a  small  return  pipe  to  a  tank  or  other  receptacle  in 
the  basement.  No  air-valves  are  required,  because  the  air  is 
heavier  than  the  steam  and  goes  out  with  the  return,  the  only 
air-valve  being  the  one  on  the  return  tank. 

The  advantages  of  being  able  to  turn  the  heat  up  or  down 
are  obvious,  and  this  system  has  shown  very  great  economy  in 
consumption  of  steam,  because  of  the  fact  that  in  mild  weather 
a  less  amount  of  radiating  surface  is  in  use,  and  a  very  much 
reduced  quantity  of  steam  is  used  because  none  of  the  heat  is 
wasted.  It  makes  an  absolutely  silent  job,  there  being  no  possible 
opportunity  for  a  water-hammer. 

H.  C.  Eddy. 

J  7.  What  are  the  advantages  to  the  consumer,  also  to  the  com* 
pany*  In  having  buildings  piped  for  and  heated  by  the  atmospheric 
system? 

Advantages  to  the  consumer  and  to  the  heating  company 
of  having  the  buildings  piped  and  heated  for  and  by  the  atmos- 
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pheric  system  are  partially  pointed  out  in  my  answer  to  ques- 
tion J  6. 

The  principal  advantages  to  the  company  lie  in  the  economy 
in  the  use  of  steam,  whereby  the  expense  to  the  customer  is  kept 
at  a  minimum,  and  he  is  consequently  a  satisfied  customer — which 
in  itself  is  a  valuable  asset  to  the  company ;  consequent  reduction 
in  main  condensation,  by  reason  of  the  less  quantities  of  steam 
handled  by  the  underground  system;  a  sharp  reduction  in  the 
amount  of  Juel  burned  and  labor  used  in  the  milder  portion  of 
the  heating  season.  The  advantages  to  the  consumer  are  its 
economical  features  and  its  controllability. 

H.  C.  Eddy. 

The  service  is  much  more  satisfactory  to  the  consumer. 
Heating  expense  is  about  30  per  cent  below  single-pipe  system 
and  the  company's  service  very  much  more  popular. 

The  Edlaon  Elec  IHg.  Co.,  West  Chester,  Ps. 

The  advantage  to  the  consumer  is  that  he  is  sure  of  steam  at 
all  times,  regardless  of  pressure ;  to  the  company,  that  heat  may 
be  supplied  with  less  back-pressure  on  the  engines. 

Home'  Ltg.,  Htg.  and  Pr.  Co. 

J  8.  Why  Is  less  steam  required  to  heat  a  building  piped  under 
the  so-called  atmospheric  system  of  piping  than  where  piped  under 
the  one  or  two-pipe  steam  systems  or  the  vacuum  systems? 

Assuming  that  the  so-called  atmospheric  system  refers  to 
a  low-pressure  gravity-return  with,  say,  five  pounds  initial  gauge- 
pressure  at  the  boiler,  less  steam  would  be  required,  owing  to  the 
fact  that  the  greater  the  steam  pressure,  the  greater  the  number 
of  heat  units  per  pound. 

N.  A.   Rollins. 

Our  system  is  connected  to  all  three  systems  of  piping;  we 
have  found  that  in  mild  weather  the  2-pipe  system  is  as  economical 
as  either  of  the  other  two. 

R.  P.  Bache. 

The  atmospheric  system  uses  less  steam  when  a  small  amount 
of  heat  is  required,  as  it.  can  be  regulated.     The  condensation 
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being  thoroughly  cooled  in  the  radiators,  there  is  no  waste  by 
hot  water.    The  greatest  saving  is  made  by  not  overheating. 

The  Edison  Elcc.  Illg.  Co.,  West  Chester,  Po. 

Less  steam  is  required  to  heat  a  building  piped  under  the 
atmospheric  system  than  under  the  one  or  two-pipe  or  vacuum 
system,  because  for  varying  portions  of  the  time  radiators  arc 
not  supplied  with  sufficient  steam  to  completely  fill  the  cubical 
capacity  contained  therein.  This  is  not  true  of  either  the  one  or 
two-pipe  direct  systems  or  the  vacuum  system.  The  vacuum 
system  derives  its  chief  advantage  from  an  acceleration  of  the 
circulation,  causing  all  portions  of  the  radiator  to  be  filled  with 
steam  and  to  become  eflfective  in  heating.  The  extent  to  which 
the  radiation  in  a  building  piped  with  the  atmospheric  system  is 
filled  with  steam  is  within  the  control  of  the  occupants  of  the 
building,  or  of  various  rooms  in  the  building,  hence,  if  operated 
intelligently,  much  less  steam  is  used. 

H.  C.  Eddy. 

J  9.  Why  Is  less  fuel  required  to  operate  the  heating  plant  and 
the  electric  plant  together,  using  the  exhaust  steam  for  heating,  than 
Is  required  In  the  operation  of  the  heating  plant  alone,  using  direct 
steam,  at  which  time  the  usual  fuel  Is  also  required  to  operate  the 
electric  plant  Independently?  Is  It  due  to  a  higher  value  of  the  steam 
because  It  Is  exhaust,  or  Is  It  due  to  better  boiler  efficiency  on  account 
of  the  continually  Interrupted  flow  of  steam  from  the  boilers  through 
the  reciprocating  type  of  engines  and  Into  the  heating  system,  as 
against  the  uninterrupted  flow  of  steam  through  a  stationary  reduc* 
Ing  valve  located  between  the  boilers  and  the  heating  system?  In 
the  above  question  It  Is  assumed  that  the  generation  of  steam  In 
the  boilers  Is  at  the  same  pressure  In  both  cases.  Is  there  any  other 
reason  why  such  results  are  obtained?    Give  experience.  If  possible^ 

When  using  exhaust  steam  for  heating  the  water  of  our 
district  heating  system  we  use  considerably  less  coal  than  when 
using  nothing  but  live  steam.  The  exhaust-steam  heater  in  our 
system  is  installed  in  the  exhaust  piping  between  the  engine  and 
condenser.  It  is  an  open  heater,  and  the  exhaust  steam  passes 
through  it,  then  into  either  atmosphere  or  condenser,  depending 
on  the  amount  of  heat  we  require.  We  do  not  have  any  back- 
pressure on  our  cylinders,  and  in  this  way  we  save  the  heat  units 
contained  in  the  exhaust  steam,  which  otherwise  would  be  wasted 
in  either  atmosphere  or  condenser.     The  condensed  steam  is 
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pumped  back  into  our  boilers  and  furnishes  distilled  hot  feed- 
water. 

Albert   Lea   Light   and   Poiver  Co. 

We  find  that  exhaust  steam  passing  in  waves  from  the 
engine  gives  a  more  equal  pressure  all  over  our  system  than  is 
given  by  live  steam  passing  through  the  equalizing  valve.  We 
also  find  the  conditions  mentioned  in  this  question,  but  can  not 
give  the  reason  for  them. 

Home  Ltg.,  Htg.  and  Pr.  Co. 

The  reply  to  this  question  is  indicated  in  the  question  itself — 
that  the  low  fuel  consumption  required  where  exhaust  steam  is 
used  for  heating,  as  compared  with  that  required  in  the  operation 
of  the  heating  plant  alone,  seems  to  be  principally  due  to  the 
fact  that  for  practically  four-fifths  of  the  time  required  for  the 
engine  to  make  one-half  a  revolution  no  steam  is  being  taken 
from  the  boiler,  whereas,  where  boilers  are  feeding  direct  through 
a  reducing  valve  there  is  a  continuous  drain  upon  them.  This 
period  of  rest,  so  to  speak,  though  it  be  slight,  effects  a  consid- 
erable difference  in  the  efficiency  of  the  boiler  and  furnace,  with 
the  resulting  increase  in  economy  in  fuel.  The  fact  that  exhaust 
steam  will  circulate  better  at  lower  pressure  than  will  live  steam 
may  have  some  bearing  on  the  situation,  although  the  relation- 
ship is  not  known. 

H.  C.  Eddy. 

It  is  due  to  a  higher  value  of  steam  because  it  is  exhaust. 
The  pulsating  effect  of  the  exhaust  from  the  reciprocating  type  of 
engine  into  the  heating  system  has  a  tendency  to  keep  the  steam 
alive  for  a  longer  period  than  when  live  steam  is  supplied  through 
a  reducing  valve. 

L.  R.  Crawford. 

The  ordinary  engine,  as  operated,  will  not  convert  over  5 
to  7  per  cent  of  the  heat  of  steam  into  power ;  the  remainder  goes 
to  the  atmosphere,  or  if  used  for  heating,  to  the  heating  system, 
therefore  practically  for  each  pound  of  steam  used  in  the  engine, 
50  B.  t.  u.  are  used  for  power  and  950  B.  t.  u.  are  available  for 
heating.  The  demand  upon  the  boiler  is  therefore  only  5  to  10 
per  cent  more  when  the  combination  is  effected. 

6.  N.  Tfdd. 
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J  10*  (•)  How  much  more  steam  per  horse-power,  or  per  kllo- 
%vatt,  is  required  by  engines  per  pound  of  baclc  pressure  as  againsl 
exhausting  to  atmosphere?    (b)  Ao  against  operating  under  vacuum? 

No  general  answer  can  be  given  to  this  question,  as  the 
individual  characteristics  of  various  engines  vary  within  such 
considerable  limits.  Some  compound  engines  can  be  successfully 
operated  against  back-pressure  and  others  can  not,  depending 
on  cylinder  ratio.  In  some  forms  of  simple  engines,  with  back- 
pressures not  exceeding  three  pounds  or  four  pounds,  little,  if 
any,  diiference  in  pounds  of  steam  per  horse-power  or  kilowatt 
as  compared  with  exhausting  against  atmosphere  is  noticeable. 
This  question  can  be  answered  specifically  only  upon  the  basis 
of  specific  data. 

H.  e.  Eddy. 

Actual  results  with  simple  automatic  non-condensing  engines 
with  5  pounds  back  pressure,  indicate  an  increase  of  15  to  20 
per  cent  in  fuel,  probably  30  to  35  per  cent  over  condensing  con- 
ditions. 

6.  N.  Tidd. 

J  II .  Is  a  cumulative  sliding  scale  of  meter  rates  the  best 
method  of  charging  for  heating  service  (a)  in  business,  manufactur- 
ing and  public  buildings;  (b)  In  residence  heating? 

Yes. 

The  Edison  Eiec.  Illg.  Co.,  West  Chester,  Pa. 

We  think  not,  in  either  business  or  residence  heating,  for  it 
requires  a  large  percentage  of  loss  on  the  part  of  the  customer 
to  cool  off  and  heat  up  his  circuit.  His  loss  is  gain  to  the  plant, 
and  in  this  latitude  a  plant  using  a  sliding  scale  would  be  unfair 
to  the  customer. 

Home  Ltg.,  Htg.  and  Pr.  Co. 

The  cumulative  sliding-scale  meter  rate  seems  to  be  the  only 
one  in  use  which  even  approximates  the  functions  of  a  proper 
basis  for  charging  for  steam-heating  service.  Theoretically,  the 
same  elements  of  maximum  demand,  long  and  short-hour  service, 
should  be  incorporated  in  a  charge  for  steam-heating  service  as 
for  lighting  and  power  service.    It  does  not  seem  to  be  commer- 
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cially  possible  to  provide  a  meter  for  each  customer  which  shall 
record,  either  graphically  or  otherwise,  conditions  of  maximum 
and  minimum  demand  and  length  of  time  during  which  maximum 
and  minimum  demands  are  extended.  There  is  a  meter  on  the 
market  that  records  graphically  on  a  strip  of  paper  moved  by 
clockwork  a  pencil  line  that  indicates  the  varying  demand  of 
the  customer  and  the  time  through  which  the  demand  is  made. 
This  meter  is  too  expensive  in  first  cost  to  be  put  into  general 
use.  The  cumulative  sliding  scale  of  meter  rates  takes  into  con- 
sideration some  of  the  factors  that  compose  a  proper  rate, 
although  it  does  not  do  so  as  scientifically  as  might  be  desired. 
It  does,  however,  accomplish  one  result  very  nicely,  in  that  it 
permits  a  company  to  charge  a  small  consumer  a  higher  rate  than 
is  charged  a  large  consumer,  without  discrimination.  It  also 
puts  the  heating  company  on  a  better  footing,  in  that,  as  the  con- 
sumption increases,  the  rate  automatically  decreases.  The  larger 
the  individual  plant,  the  more  nearly  will  its  cost  of  operation 
approximate  the  cost  of  operation  of  a  central-station  plant,  and 
it  is  a  generally  recognized  principle  that  the  large  consumer 
should  be  enabled  to  purchase  almost  any  commodity  at  a  lower 
price  than  the  small  consumer.  The  theory  upon  which  the  cumu- 
lative sliding  scale  is  based  is  less  applicable  in  residence  heating 
than  in  heating  business  or  public  buildings. 

H.  C.  Eddy. 

A  sliding  scale  of  meter  rates  seems  to  be  the  most  equitable 
method  of  charging  for  heating  service ;  but  for  halls,  churches, 
and  buildings  that  only  require  heat  once  or  twice  a  week,  a 
flat  rate  is  preferable. 

L.  R.  Crawford. 

Yes.    Your  investment  is  heavy  for  small  consumers. 

6.  t^.  Tidd. 

(a)  Yes. 

(b)  Yes. 

B.  J.  Denman. 


Q— 5 
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J  12.  What  meter  rate  %vlll  approximately  correspond  %vltli  a 
flat  rate  per  square  foot  of  radiating  surface?  Is  the  meter  rate  bet- 
ter for  small  plants? 

First  io,coo  pounds  of  water 90  cents  per  1000  pounds 

Next      *'  •*       *•      "     80 ' 

"      **     70     **      *• 

•*       **      "     60 ' 

Balance  used  during  the  month 50      **       *'        " 

Corresponds  approximately  to  30  cents  a  square  foot  of 
radiation  per  season  when  the  required  amount  of  radiation  is 
set.    Meter  rate  is  most  desirable  for  small  plants. 

L.  R.  Crawford. 


Under  ordinary  average  conditions,  one-square- foot  radia- 
tion will  consume  approximately  700  pounds  of  steam  for  the 
heating  season. 

From  this,  equivalent  flat  rate  is  easily  calculated.  Whether 
meter  or  flat  rate  is  preferable  depends  upon  exhaust  available 
and  prospects  for  day  load.  If  limited,  use  meters  on  live-steam 
basis. 

6.  N.  Tidd. 

(a)  Three-fifths  of  the  rate  charged  per  1000  pounds  will 
about  equal  the  rate  per  square  foot  in  a  building  whose  radiation 
is  based  on  70  degrees  zero  test. 

(b)  Yes,  unless  the  exhaust  steam  exceeds  the  demand  for 
heat. 

Home  Ltg.9  Htg.  and  Pr.  Co. 

No  general  answer  can  be  made  to  this  question.  The  rela- 
tion between  any  given  flat  rate  per  square  foot  of  radiation  and 
a  meter  rate  to  be  its  equivj^lent,  can  sometimes  be  worked  out 
in  particular  cases,  though  not  always.  Generally  speaking,  a 
meter  basis  of  charge  is  preferable  to  any  flat-rate  method,  for 
either  large  or  small  plants. 

H.  C.  Eddy. 

It  is  a  hard  matter  to  compare  any  meter  and  flat  rates. 
The  meter  rate  is  decidedly  better  for  both  small  and  large  plants. 
The  Edison   Elec.  Illg.  Co.,  West  Chester,  Pa. 
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J  1 3.  What  Is  the  ratio  of  average  demand  per  season  to  maxi- 
mum demand  In  district  steam-heatlng  plant? 

For  eight  months,  33.5,  and  21.3  for  a  year. 

B.  4.  Denman. 

The  maximum  demand  will  be  more  than  twice  the  average 
demand. 

The  Edison  Elec  lllg.  Co.,  West  Chester,  Pa. 

J  14.  What  Is  the  shape  off  the  dally  load  curve  In  district  steam- 
heating  plant  ffor  business  district?    For  residence  districts? 

The  accompanying  curves  (see  pp.  68  and  69)  give  average 
and  instantaneous  boiler  horse-power  and  temperatures  for  seven 
typical  days  in  November  and  December  in  a  station  in  residence 
district  with  about  200,000  square  feet  of  radiation  connected  and 
55,000  square  feet  in  mains. 

Curves  are  plotted  from  half-hourly  readings  of  Worthing- 
ton  displacement  meter.  In  all  except  November  29  and 
December  7  and  8,  the  peak  in  the  evening  was  caused  by 
engine  exhaust  being  greater  than  the  demand  of  the  heating 
system,  and  some  steam  was  thrown  to  atmosphere.  The  time 
of  opening  and  closing  of  relief  valves  is  shown  on  curves. 

B.  J.  Denman. 

4  15.  What  proportion  off  live  steam  have  you  found  necessary? 
State  maximum  electric  load  and  maximum  demand  for  steam  for 
heating  purposes. 

If  the  exhaust  is  sufficient,  no  live  steam  is  necessary,  no 
matter  what  the  maximum  demand  may  be. 

The  Edison  Elec  lllg.  Co.,  West  Chester*  Pa. 

J  16.  Where  exhaust  steam  Is  used  ffor  district  heating  what 
portion  off  the  poiver-house  expenses  should  be  charged  against  the 
steam-heat  business? 

Any  expense  incurred  by  operation  of  heating  system.  If 
engines  could  be  operated  condensing  were  it  not  for  heating 
system,  the  heating  system  should  be  charged  with  extra  fuel 
used  due  to  operating  non-condensing.  The  boiler-room  wages, 
supplies  and  repairs  should  be  pro-rated  in  proportion  to  the  fuel 
chargeable  to  each  system.  Extra  investment  in  boilers  due  to 
operating  non-condensing  should  be  charged  to  heating  system. 
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If  engine  could  not  be  operated  condensing  if  heating  system 
were  not  in  use,  heating  system  should  be  charged  only  with  an 
increase  in  coal  consumption  due  to  its  use  and  a  proportionate 
part  of  other  operating  expenses. 

The  pounds  of  coal  per  kilowatt-hour  with  and  without  heat- 
ing system  can  easily  be  obtained ;  the  difference  is  chiefly  due  to 
the  failure  of  the  heating  and  electric  loads  to  coincide. 

B.  J.  Dcnman. 

We  charge  actual  labor  on  heating  apparatus  up  against  its 
operation,  and  conduct  a  few  tests  every  winter  to  arrive  at  the 
amount  of  coal  burned  for  furnishing  live  steam  to  our  heating 
system. 

Albert  Lea  Light  and  Power  Co. 

All  coal  and  labor  used  in  excess  of  the  amount  needed  for 
power,  any  boilers,  real  estate,  and  so  forth,  not  needed  by  the 
power  plant. 

The  Edison  Eiec.  Illg.  Co.,  West  Chester,  Pa. 

A  formula  for  proportioning  power-house  expenses  between 
the  electrical  and  steam-heating  departments,  where  exhaust 
steam  is  used  for  heating,  was  proposed  by  the  committee  on 
district  heating,  which  reported  to  the  association  at  the  Denver 
convention.    Put  in  general  form,  it  was  as  follows : 

The  diflFerence  in  station  cost  per  kilowatt-hour  during  the 
heating  season  and  the  non-heating  season  should  be  multiplied 
by  the  total  kilowatt-hour  output  for  each  month  in  the  heating 
season,  the  result  being  the  station  cost  of  steam-heating  service. 
To  illustrate:  If  a  given  plant  produces  a  kilowatt-hour  in  the 
siunmer-time  on  four  pounds  of  coal  burned,  and  the  same 
station  requires  during  the  heating  months  five  pounds  of  coal 
burned  for  each  kilowatt-hour  of  output,  then  the  cost  of  fuel 
properly  chargeable  to  the  steam-heating  department  is  one 
pound  of  coal  for  each  kilowatt-hour  put  out  during  the  heating 
season.  If  this  method  be  used,  it  makes  no  difference  whether 
the  heating  is  done  entirely  with  exhaust  steam,  or  with  part 
exhaust  and  part  steam  direct  from  the  boilers. 

Other  station  expenses  can  be  proportioned  in  the  same  way. 
as,  for  instance,  labor  of  firing,  handling  of  ashes,  and  so  forth. 

H.  C.  Eddy. 
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J  1 7*  In  a  district  heating  plant  or  a  plant  that  furnishes  steam 
for  heating  a  few  buildings  only,  what  Is  the  best  method  of  getting 
at  rate  of  charges  for  heat  consumers  of  steam? 

The  only  method  of  arriving  at  rates  of  any  kind  is  to  base 
them  on  costs,  including  fixed  charges,  operating  expenses  and 
profit. 

B.  J.  Denman. 

A  rate  of  40  cents  per  1000  pounds  of  condensation  from 
pipes  and  boilers  will  about  equal  anthracite  coal  at  $6.00  per 
ton,  in  a  single-pipe  steam  system. 

The  Edison  Elec.  Illg.  Co.,  West  Chester,  Pa. 

Rates  for  steam-heating  service  depend  partly  upon  local 
conditions,  cost  of  fuel  to  the  consumer,  the  extent  of  heating 
investment,  and  so  forth,  but  the  charge  must  be  based  upon  the 
cost  of  producing  and  delivering  steam  at  the  service  valve  of 
the  consumer,  assuming  that  live  steam  only  will  be  used.  The 
rate  charged  will  then  carry  a  certain  definite  percentage  of  profit. 
This  profit  will  be  increased  (though  not  in  a  direct  ratio)  as  the 
supply  of  live  steam  is  replaced  with  exhaust.  One  fundamental 
mistake  made  by  tnany  heating  companies,  both  steam  and  hot 
water,  was  to  assume  that  the  exhaust  steam  cost  little  or  nothing 
and  could,  therefore,  be  sold  at  an  extremely  low  rate.  When 
for  any  reason  live  steam  was  required  to  be  supplied  for  varying 
periods  of  time,  the  additional  expense  entailed  thereby  more 
than  wiped  out  the  slight  margin  of  profit  that  might  be  shown 
on  a  purely  exhaust-steam  basis.  This  statement  is  repeated — 
that  any  rate  should  be  based  upon  the  cost  of  manufacturing  and 
delivering  live  steam,  even  though  not  a  pound  of  live  steam  be 
ever  used  in  the  operation  of  a  plant. 

H.  C.  Eddy. 

J  18.  What  Is  the  best  method  of  subdividing  revenue  received 
from  each  Individual  building  where  heat,  light  and  po%ver  are  fur- 
nished under  a  flat-rate  charge  covering  the  three  commodities? 
Should  recording  %vattmeters  be  placed  on  both  the  lighting  and  power 
circuits  and  a  steam-condensation  meter  on  the  heating  system,  and 
a  proportionate  credit  be  given  to  each  class  of  service  In  compari- 
son %vlth  the  regular  meter  rates  for  light,  for  power  and  for  steam 
heat,  or  should  the  heating  branch  of  the  enterprise  be  credited  with 
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the  full  amount  as  shown  by  meter,  and  balance  received  from  the 
consumer  be  subdivided  bet%veen  the  po%ver  and  lighting  accounts? 

Connect  wattmeter  on  power  circuit  and  condensation  meter 
on  heating  service  and  pro-rate  the  credit  according  to  the  amount 
actually  used  in  each  case. 

R.  L«  Craivford. 

Would  meter  all  service,  and  proportion  on  income  basis. 

9.  N«  TIdd. 

J  19.    Is  there  a  reliable  steam  meter  on  the  market? 

No. 

6.  N-  Tidd. 

J  20*  (a)  What  Is  your  system  of  charging  for  steam  heat? 
(b)  What  are  your  steam-heating  rates?  (c)  Do  you  find  the  steam- 
heating  business  profitable? 

(a)  By  condensation  meter. 

(b)  Sixty  cents  per  1000  pounds  condensed. 

(c)  Yes,  if  conditions  are  right.  In  a  plant  familiar  to  the 
writer,  the  receipts  from  sale  of  steam  heat  cover  all  costs  of 
station,  fuel,  labor  and  depreciation  of  plant,  and  the  electric 
current  is  a  by-product,  practically  speaking. 

Edward  Peterson. 

(a)  We  operate  a  hot- water  heating  plant,  and  charge  flat 
rates  only. 

(b)  Our  rate  is  22.5  cents  per  square  foot  of  radiation 
installed. 

(c)  Depends  entirely  on  local  conditions,  as  climate,  rate, 
amount  of  business,  cost  of  coal,  and  last,  but  not  least,  the 
amount  of  exhaust  steam  available. 

Albert  Lea  Light  and  Power  Co. 

(a)  Meter  and  flat  rate 

(b)  First  10,000  pounds  of  water    . . .  ^ 90  cents  per  looo  pounds 

Next       *  **        **      "       80      * 

* 70      ''        "      '*  - 

'*      *•       60 

Balance  used  during  any  one  month,  50      "       "      " 
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Discount  of  5  per  cent  if  paid  on  or  before  the  tenth  of  the 
month.  Also  50  cents  per  square  foot  of  radiation  per  season 
to  a  few  small  consumers. 

R.  L.  Crawford. 

Flat  rate  25  cents  per  square  foot.  Remunerative  if  con- 
ditions are  good. 

6.  fi.  TIdd. 


K--6eMERAT0R8  AND  EXCITERS 

K  I.  In  an  extensive  system  to  best  Insure  continuity  of  service 
and  at  the  same  time  not  make  an  unreasonable  Investment  charge 
at  any  time,  what  ratio  should  exist  between  the  generating  capacity 
and  the  actual  maximum  load  carried? 

We  have  tried  to  keep  about  25  per  cent  of  our  total  capacit>' 
as  a  reserve  to  be  used  in  case  of  breakdowns  to  apparatus.  Our 
units  are  of  such  capacity  that  a  looo-kw  steam  turbine,  held  as 
a  reserve,  has  generally  been  enough  to  take  care  of  emergencies 
on  alternating  current,  and  we  try  to  keep  about  the  same  pro- 
portion as  reserve  on  direct-current  apparatus. 

United  Electric  Ught  Co. 

To  give  the  best  assurance  of  continuity  of  service,  would 
advise  sufficient  capacity  to  carry  the  maximum  load  with  the 
largest  unit  out  of  service. 

W.  C*  Anderson. 

In  plants  with  a  pronounced  peak  of  short  duration  it  would 
be  reasonable  to  install  sufficient  generating  apparatus  to  handle 
the  maximum  load  with  the  largest  unit  in  the  station  disabled 
and  a  rise  in  temperature  of  not  more  than  55  degrees  centigrade 
in  any  part  of  the  remaining  machines. 

H.  H.  Barnes. 

The  sizes  of  units  would  have  somewhat  of  a  bearing  on  the 
ratio  between  the  generating  capacity  and  the  actual  maximum 
load  carried.  With  certain  sizes  of  units  this  ratio  would  neces- 
sarily be  made  smaller.  I  should  say,  for  example,  that  a  plant 
with  a  maximum  load  of  2200  kilowatts  and  having  already 
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installed  three  750-kw  units  should  have  not  less  than  1000  kilo- 
watts extra  capacity. 

F.  C.  Sargent. 

The  generating  capacity  in  all  important  stations  should  be 
sufficient  to  carry  peak  of  load  with  operating  units  running  at 
25-per  cent  overload  when  one  unit  is  out  of  commission.  The 
minimum  mmiber  of  units  most  desirable  depends  somewhat  on 
the  length  of  the  peak. 

6eo«  Ross  Green* 

In  modern  power  plants  with  four  or  more  units  it  is  not 
necessary  to  provide  reserve  generator  capacity,  as  the  overload 
capacity  of  the  machines  will  easily  carry  the  load  in  case  of 
accident  to  one.  As  the  number  of  units  increases  the  ratio  may 
safely  be  reduced  to  less  than  unity,  working  all  generators 
beyond  rating  on  peaks.  Of  course  the  load-factor  will  affect  the 
ratio;  the  shorter  the  peak,  the  greater  the  allowable  overload, 
and  vice  versa. 

B.  J.  Denman. 

K  2.  How  much  greater  capadty.  If  any»  should  the  distributing 
system  have  than  the  generating  system? 

The  capacity  of  the  distributing  system  may  have  to  be  con- 
siderably greater  than  that  of  the  generating  system,  depending 
upon  load  conditions.  Each  feeder  must  be  able  to  safely  carry 
its  maximum  load. 

The  maximum  load  on  the  generating  system,  however,  will 
be  less  than  the  sum  of  the  maximum  loads  on  the  feeders,  as  the 
latter  occur  at  different  periods  of  the  day,  depending  upon  the 
character  of  the  neighborhood  supplied  by  the  individual  feeders. 

H.  H.  Barnes. 

This  is  greatly  dependent  on  the  percentage  of  growth  of  a 
plant  from  year  to  year.  I  do  not  think  it  is  necessary  to  have 
any  more  capacity  in  the  distributing  system  than  in  the  generat- 
ing system,  as  the  generator  equipment  is  usually  added  to  as 
the  plant  grows,  and  the  distributing  system  should  be  added 
to  m  the  same  way. 

F.  C.  Sargent. 
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It  would  appear  that  the  distributing  system  ought  to  have 
capacity  equal  to  the  maximum  overload  capacity  of  the  generat- 
ing system. 

F.  V.  D. 

K  3*  In  connection  %vfth  a  rotary-converter  equipment  employ- 
ing reguiators,  wliat  lias  been  observed  to  be  the  limiting  feature 
concerning  maximum  capacity  of  same? 

K  4.  in  cases  where  tlie  regular  operating  procedure  of  shut- 
ting down  a  rotary-converter  unit  equipped  with  an  induction  regulator 
provides  for  opening  tiie  fields  of  the  converter  before  It  comes  to 
rest,  has  trouble  been  frequently  experienced  In  subsequently  starting 
tiie  converter  from  tiie  direct-current  end,  due  to  the  residual  mag- 
netic condition  of  the  static  transformer? 

.  As  a  protection  against  internal  shorts  due  to  accidental 
grounding  of  live  parts  of  the  generator  winding,  it  is  customary 
to  place  the  circuit-breaker  on  the  negative  or  ground  side.  This 
breaker  is  mounted  on  the  generator  panel,  and  with  it  the 
ammeter.  If  the  series  field- windings  were  also  on  the  negative 
side,  it  would  be  necessary  to  run  a  direct  lead  from  the  negative 
brush-studs  to  the  board  to  get  the  full  armature  current  through 
the  ammeter  before  it  has  a  chance  to  split  up  through  the  series 
winding  and  the  equalizer  connection.  This  would  mean  a  return 
lead  from  the  board  to  the  machine  to  carry  the  current  back 
to  the  series  winding.  The  complication  and  duplication  that  this 
involves  are  done  away  with  when  the  series  winding  is  con- 
nected in  on  the  positive  side.  With  rotaries  the  opposite  prac- 
tice is  usually  followed,  both  in  regard  to  the  location  of  the 
circuit-breaker  and  of  the  series  winding,  as  rotaries  are  con- 
sidered to  be  sufficiently  protected  against  internal  shorts  to 
ground  by  the  automatic  switch  features  on  the  alternating-cur- 
rent end,  even  when  the  direct-current  breaker  is  on  the  positive 

side. 

H.  H.  Barnes. 

K  8.  Wliat  has  been  the  experience  of  large  companies  operat- 
ing numerous  large  rotary  converters  as  to  the  comparative  merits  of 
staggering  every  other  set  of  direct-current  carbon  brushes  on  direct- 
current  side  with  reference  to  each  other,  or  of  staggering  by  groups 
of  adfacent  positive  and  negative  brushes  %vith  reference  to  each  other, 
the  latter  method  of  staggering  being  done  for  the  purpose  of  avoid- 
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Ing  the  uneven  wear  on  the  commutator  due  to  electrolytic  deposition 
of  copper  on  the  face  of  the  positive  carbon  brushes  from  the  copper 
commutator  Immediately  under  the  brush  face? 

K  6.  What  has  been  the  experience  of  those  who  have  used  In 
practical  work  a  system  of  automatic  synchronizing  of  rotary  con- 
verters? 

The  possibilities  of  a  good  attendant  should  not  be  over- 
looked in  considering  any  form  of  automatic  device. 

H.  H.  Barnes. 

From  observation  in  one  plant  that  has  come  under  writer's 
notice,  this  seems  very  satisfactory. 

N*  C.  Turpln* 

K  7.  In  compound-wound  rotary  converters  do  the  results 
obtained  %vlth  series  reactances  lustlfy  their  Installation?  What  maxi- 
mum per  cent  of  over-compounding  can  be  secured  In  practical  opera- 
tion by  their  use,  and  what  method  of  operation  of  the  rotary-con- 
verter set»  as  regards  suitable  power-factor  for  mean  loads,  gives 
best  results? 

Compound-wound  rotary  converters  are  not  commonly  used 
except  when  the  generators  supplying  the  converters  have  very 
nearly  the  same  rating.  The  increase  in  the  field  flux  due  to 
compounding  affects  both  the  direct-current  and  the  synchronous- 
motor  side  of  the  machine,  and  the  latter  effect  causes  the  power- 
factor  of  the  transmission  line  to  vary.  The  synchronous  motor 
will  break  down  if  the  field  flux  becomes  too  great.  This  effect 
may  be  counteracted  more  or  less  effectively  by  using  inductive 
regulators  to  control  the  voltage  on  the  motor. 

There  is  also  more  chance  of  trouble  from  hunting  in  this 
machine. 

John  Cyrus  Mstler. 

It  is  not  difficult  to  obtain  lo-per  cent  compounding  in  rotary 
converters  by  the  use  of  choke-coils  and  properly-proportioned 
series  coils.  It  is  customary  to  operate  so  that  the  power-factor 
at  full  loads  is  practically  unity ;  at  less  than  full  loads  power- 
factor  will  be  lagging,  and  at  greater  than  full  loads  power- 
factor  will  usually  be  slightly  leading. 

P.   M*   Lincoln. 


K  8  K— GENERATORS  AND  EXCITERS  yj 

K  8*  Why  not  use  compomiding  rotarles  in  light  and  p0%ver  sub- 
stations? 

It  is  usually  unnecessary  to  compound  rotaries  in  light  and 
power  substations,  because  the  load  usually  comes  on  and  off 
gradually  and  gives  the  switchboard  attendant  time  to  regulate 
the  voltage  by  other  means. 

M*  C.  Turpln. 

K  9.  In  operating  several  hlgh-voHage  3-phase  generators  In 
parallel.  Is  It  desirable  to  ground  the  neutral  of  more  than  one  gen- 
erator? 

Yes,  if  the  characteristics  of  the  generators  are  the  same. 

B.  6.  Jamieson. 

Practical  experience  in  several  plants  has  shown  that  it  is 
not  advisable  to  ground  the  neutral  of  more  than  one  of  a  group 
of  3-phase  generators  when  operating  in  parallel. 

P.   M-   Lincoln. 

It  would  seem  best  to  ground  all  three;  as  this  would,  in 
addition  to  insuring  a  better  path  to  the  ground,  be  essential  in 
case  the  grounded  machine  were  out  of  service.  It  would  also 
seem  better  to  ground  the  neutral  'bus-bar,  as  this  would  insure 
the  ground  in  case  any  one  of  the  machines  were  running. 

M*  C.  Turpln. 

K  10.  Is  It  now  considered  the  best  practice  to  ground  the  frame 
of  any  generator  of  a  potential  sufficiently  high  to  be  dangerous  to 
life? 

We  think  it  is  a  good  plan  to  ground  the  frames  of  all  gen- 
erators and  other  high-voltage  apparatus,  such  as  step-down 
transformers,  and  so  forth. 

United  Electric  Light  Co. 

Yes. 

J.  T.  Whittlesey. 

No. 

J.  A-  Lane. 
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All  generators  having  voltages  high  enough  to  be  dangerous 
to  life  should  be  sufficiently  well  insulated  to  allow  grounding 
of  the  frame. 

€•  E.  Skinner. 

The  writer  makes  a  practice  of  grounding  all  apparatus 
where  the  potential  is  sufficiently  high  to  be  dangerous. 

F.  €•  Sargent. 

Yes,  by  all  means,  as  otherwise  the  attendant  is  liable  to 
receive  a  shock,  having  to  depend  only  on  the  insulation  of  the 
frame  under  the  machine. 

M*  C.  Turpln. 

K  1 1  •  Is  a  very  close  speed-regulation  of  prime  movers  desirable 
In  the  parallel  operation  of  alternators? 

Not  only  desirable,  but  imperative. 

J.  A-  Lane. 

Close  speed-regulation  of  prime  movers  driving  alternators 
is  not  desirable,  for  the  reason  that  it  is  difficult  to  obtain  proper 
division  of  loads  between  various  alternators  in  that  case. 

P.  M*  Lincoln. 

Too  close  governing  is  not  only  undesirable,  but  in  some 
cases  it  prevents  parallel  operation  of  the  generators.  The  writer 
has  in  mind  two  small  direct-connected  6o-kw  units  of  different 
sizes  and  speeds  which  can  not  be  made  to  run  in  parallel  owing 
to  the  fact  that  the  engine  governors  regulate  too  closely. 

M-  C.  Turpln. 

In  most  engine-driven  units  a  speed  regulation  closer  than 
four  per  cent  is  generally  undesirable. 

Geo.  Ross  Green. 

No. 

B.  J.  Denman. 

K  1 2.  Assuming  two  or  more  alternating-current  generators  feed- 
ing Into  a  common  *bus-bar  ivKhout  automatic  circuit- opening  devices 
In  the  leads  from  the  Individual  generators,  what  would  happen  (a)  If, 
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for  any  reason*  the  field  of  one  generator  should  die  out,  (b)  If  the 
operation  of  an  automatic  speed-limit  device  should  shut  off  the  steam 
from  one  of  the  generators? 

(a)  The  other  generator  would  have  the  load. 

(b)  Same  as  in  case  A. 

J.  A*  Lane. 

(a)  Were  the  field  of  one  of  the  generators  to  die  out,  a 
very  large  cross-current  would  immediately  flow  between  the 
generators,  and  the  'bus-pressure  would  drop  very  materially. 
This  cross-current  would  have  a  low  power-factor  and  would 
be  leading  in  the  open-field  generator  and  lagging  in  the  others. 
It  would  undoubtedly  be  heavy  enough  to  do  damage  to  the  cir- 
cuits over  which  it  flows,  resulting  in  a  shutdown  of  the  system 
unless  the  open-field  generator  were  disconnected  in  time. 

(b)  The  effect  on  the  steam  end  would  be  the  blowing  of 
the  safeties  on  all  the  boilers  of  that  unit  unless  the  headers  were 
cross-connected  with  the  others.  On  the  electrical  end  the  result 
would  be  a  drop  in  'bus-pressure  and  an  increase  in  load  on  the 
other  units.  The  unit  having  its  steam  energy  cut  off  would 
continue  to  revolve,  but  as  a  synchronous  motor.  Due  to  the 
change  in  relative  load,  there  would  also  result  an  interchange  of 
cross-current,  the  amount  of  which  would  depend  on  the  load 
and  the  field  excitation. 

It  F.  Schuchardt 

(a)  If  sufficient  number  of  generators  are  in  circuit,  the 
only  result  will  be  a  drop  in  voltage  and  a  very  excessive  current 
passing  through  the  generator  whose  field  has  been  opened.  If 
few  generators  are  in,  the  generator  whose  field  has  been  opened 
will  probably  pull  out  of  step  and  cause  a  practical  short-circuit 
on  the  'bus-bars. 

(b)  If  remaining  prime  movers  are  sufficient  to  carry  the 
load  nothing  whatever  will  occur.  The  engine  whose  steam  has 
been  shut  off  will  continue  to  run,  being  driven  by  the  generator 
as  a  synchronous  motor.  If  the  remaining  engines  are  not  suffi- 
cient to  carry  the  load  there  will  be  a  drop  in  speed  and  voltage. 

P.  M«  Lincoln. 

(a)  Generator  would  lose  its  load,  which  would  have  to 
be  assumed  by  the  remaining  generator  or  generators.    It  would. 
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of  course,  depend  upon  the  remaining  machines  whether  or  not 
they  could  successfully  carry  this  load:  the  generator,  having 
lost  its  field,  would  fall  out  of  step  and  would  tend  to  run  as  an 
induction  motor,  taking  considerable  current  from  the  'bus-bars, 
which  would  undoubtedly  cause  a  disturbance  in  the  remaining 
machines. 

(b)  The  generator  would  fall  out  of  step  and,  of  course, 
lose  its  load;  practically  the  same  thing  would  happen  as  in  the 
first-mentioned  case. 

M*  C.  Turpln. 

(a)  Generator  would  continue  to  run  as  an  induction  motor 
with  at  least  full-load  current  at  low  power-factor. 

(b)  Generator  would  continue  to  run  as  synchronous 
motor. 

B.  J.  Denman. 

K  13.  What  will  be  the  effect  of  running  our  3-phasc  alternators 
unbalanced?  We  have  two  200-kw,  3-phasc  machines,  both  direct- 
connected  to  one  wheel  shaft.  One  alternator  then  has  practically 
only  two  legs  In  use,  transmitting  current  at  1 1 ,000  volts  twelve  miles* 
the  other  single-phase;  the  other  aHemator  transmitting  current  ten 
miles  at  same  voHage  3-phase. 

In  absence  of  more  definite  information  regarding  the  con- 
dition, it  is  assumed  that  the  unbalance  refers  to  the  varying  load 
on  either  one  or  both  of  the  alternators.  Under  this  condition 
I  should  say  that  both  alternators  are  affected  so  far  as  turning 
movement  is  concerned,  the  magnitude  of  which  depends  on  how 
closely  the  governor  of  the  water-wheel  regulates. 

C.  A.   Keller. 

We  have  a  hydro-electric  station  at  Schoharie  Falls  contain- 
ing two  750-kw  Stanley  inductor  alternators.  We  use  a  Tirril! 
voltage-regulator  and  it  has  given  excellent  service. 

B.  E.  Morrow. 

So  long  as  safe  operating  currents  are  not  exceeded,  the 
only  trouble  should  be  in  obtaining  satisfactory  voltage  regula- 
tion at  the  end  of  the  3-phase  line. 

Geo.  Ross  Green. 
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K  14.  In  two  lighting  circuits  running  from  one  140-cycle,  single- 
phase,  compound-wound  aHemator,  %vlth  amperage  equal  on  both  cir- 
cuits, the  pressure  differs  from  two  to  four  volts.    What  causes  It? 

If  the  diflference  in  voltage  is  at  the  distant  end  it  may  be 
caused  by  the  drop,  or  by  various  conditions.  Of  course,  there 
could  be  no  such  variation  at  the  switchboard. 

J*  A*  Lane. 

This  may  be  caused  by  the  diflference  in  the  resistance  and 
the  inductance  of  the  two  circuits. 

J.  S.  Reesman. 

I  should  judge  from  this  statement  that  a  separate  potential 
transformer  or  separate  voltmeter  is  used  on  each  circuit.  If  so, 
it  is  very  possible  that  there  is  a  diflference  in  the  ratio  of  the 
transformer  or  the  accuracy  of  the  instrument  that  causes  this 
diflference. 

F.  C.  Sargent 

Evidently  the  measurements  taken  were  on  the  feeder  cir- 
cuits. You  were  measuring  the  drop  of  the  individual  circuits, 
which,  of  course,  would  vary  with  the  induction  of  the  line.  One 
circuit,  undoubtedly,  has  more  inductance  or  resistance  than  the 
other. 

M*  C.  Turpln. 

Probably  caused  by  self-induction  of  the  lines. 

Geo.  Ross  Green. 

K  18.  What  experience  have  central  stations  had  %vlth  TIrrlll  or 
Chapman  voltage  regulators  on  inductor  alternators,  beHed,  load  being 
Induction  motors  and  lights? 

Tirrill  regulator  is  very  satisfactory. 

Edward  Peterson. 

Induction-alternators,  especially  with  an  inductive  load, 
appear  to  be  quite  sluggish,  while  the  Tirrill  regulator  is  instanta- 
neous. However,  Tirrill  regulators  can  be  made  to  give  satis- 
factory results  with  an  inductor-alternator  if  properly  adjusted. 

M-  C.  Turpln. 

We  have  recently  installed  a  Tirrill  voltage  regulator  on  a 
420-kilowatt  inductor  alternator,  and  get  excellent  results  as  loni^ 

Q-6 
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as  the  exciter  voltage  is  no  higher  than  that  marked  on  the  name- 
plate. 

W.  0.  Haymond. 

I  was  connected  with  a  plant  containing  200  kilowatts  hi 
inductor  alternators,  belt-connected  to  high-speed  engines.  The 
power  load  was  composed  of  about  100  horse-power  in  single 
and  2-phase  induction  motors,  ranging  in  size  from  i  to  15  horse- 
power. After  the  installation  of  a  Tirrill  regulator  the  regula- 
tion was  very  satisfactory. 

R.  H.  Garrison. 

K  16.  Explain  how  a  synchronous  motor  takes  up  the  Induction 
on  a  transmission  line  and  whether  It  takes  more  Induction  running 
Idle  or  under  load* 

By  varying  its  field  excitation  a  synchronous  motor  may  be 
made  to  take  either  a  leading  or  lagging  current.  With  over- 
excitation the  current  taken  is  leading  and  thus  affords  compen- 
sation for  lag  of  current  resulting  from  inductance  in  the  line. 
The  motor  then  acts  as  capacity  load.  The  amount  of  line  react- 
ance to  be  compensated  for  will  determine  the  extent  of  the  over- 
excitation. The  range  of  over-excitation  of  the  motor  is,  of 
course,  greatest  at  no  load,  but  with  the  usual  reactance  met 
with  in  practice,  even  on  fairly-long  aerial  lines,  most  motors 
have  sufficient  range  under  load.  The  low  power-factor  due  to 
over-excitation,  however,  reduces  the  output  capacity  of  the 
motor. 

C.  R.  Wyfie. 

The  synchronous  motor,  when  its  field  is  excited  beyond 
the  amount  that  will  give  normal  operating  voltage,  takes  a  lead- 
ing current  from  the  system  to  which  it  is  connected.  This  lead- 
ing current  neutralizes  lagging  current,  such  as  is  taken  by  induc- 
tion motors  and  similar  apparatus.  An  unloaded  synchronous 
motor  will  do  somewhat  more  neutralizing  than  one  with  load, 
depending  upon  the  inherent  regulation  of  the  motor. 

P.  M*  Lincoln. 

A  synchronous  motor  raises  the  voltage  at  the  end  of  a  trans- 
mission line  and  also  at  the  generator  in  proportion  to  its  field 
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Strength.  Its  ability  to  do  this  is  limited  only  by  its  ampere 
capacity.  Thus  an  empty  motor  excited  strongly  to  give  maxi- 
mum current  allowable  is  of  more  use  in  this  particular  than  one 
that  is  partly  loaded  and  therefore  can  not  give  the  same  amount 
of  leading  current  without  exceeding  the  safe  output  of  the 
machine. 

6eo.  Ross  Green. 

It  is  due  to  the  fact  that  the  counter  e.m.f.  may  be  less, 
equal  to  or  greater  than  the  impressed  e.m.f.  Although  the 
speed  is  synchronous  the  counter  e.m.f.  is  not  in  exact  propor- 
tion to  the  impressed,  but  lags  behind  it  and  this  lag  increases 
with  the  load,  decreasing  the  component  of  the  counter  e.m.f. 
which  is  in  opposition  to  the  impressed  e.m.f.,  and  permitting 
more  current  to  flow  through  the  armature. 


Fig.  I 


Fig.  2 


In  Figure  i  let  AB  equal  the  impressed  e.m.f.  and  CB  the 
counter  e.m.f.  which  is  not  in  direct  opposition  to  the  impressed. 
The  resultant  which  is  effective  in  causing  current  to  flow  is 
AC,  If  the  resistance  and  the  inductance  of  the  armature  are 
known  the  impedance  may  be  found,  and  from  this  the  current, 
also  the  lag  of  the  current. 

Lay  off  this  angle  of  lag,  CAD,  giving  the  direction  of  the 
current  with  respect  to  the  impressed  e.m.f.,  behind  which  it 
lags  by  the  angle  BAD.  If  the  load  increases,  the  excitation 
remaining  constant,  the  armature  will  sag  still  more,  say  to 
position  BC,  the  effective  e.m.f  increasing  to  AC;  increasing  the 
current  and  hence  the  torque,  the  current  taking  the  positional), 
more  in  phase  with  the  impressed  e.m.f.  The  angle  of  lag,  BAD, 
will  continue  to  decrease  with  the  load  until  AC  becomes  tangent 
to  the  circle  with  BC  as  a  radius,  and  decreases  with  any  greater 
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load,  so  that  with  constant  excitation  the  power-factor  increases 
up  to  a  certain  load  and  then  decreases. 

If  the  excitntion  be  increased  the  counter  e.m.f.  may  become 
greater  than  the  impressed,  as  in  Figure  2.  Laying  oflf  the  cur- 
rent with  the  same  lag,  CAD,  behind  the  effective  e.m.f.,  it  is 
seen  *that  the  current  leads  the  impressed  e.m.f.  by  the  angle 
BAD.  By  decreasing  the  excitation  sufficiently  to  cause  line  AC 
to  revolve  through  an  angle  equal  to  BAD,  the  line  AD  will 
coincide  with  the  line  AB  and  the  power-factor  will  be  unity,  so 
that  by  varying  the  excitation  the  current  may  be  made  to  lag 
or  lead  or  be  in  phase  with  the  impressed  e.m.f. 

B.  J*  Dcnmaii* 

K  1 7.  Wni  some  one  give  a  definition  or  explanation  of  the  temi 
**phasc**  as  used  In  altemating-carrent  work*  so  H  can  be  made  dear 
to  the  ordinary  non-technical  customer? 

Explain  that  the  current  flows  first  in  one  direction,  then 
reverses,   and  show   the  usual   diagram   for   a  complete   cycle 
showing  the  appearance  or  phase  of  the  current. 

J.  A*  Lane. 

A  phase  is  a  single  current  composed  of  alternations  or 
waves.  A  single-phase  current  is  a  simple  current  having  one 
set  of  these  waves.  A  multi-phase  has  two  or  more  sets  of  such 
waves,  which  start  from  a  generator  a  certain  distance  apart  and 
maintain  this  relative  distance  throughout  the  circuit.  A  split 
phase  is  a  current  in  which  a  single  phase  is  split  in  two  parts, 
one  part  being  retarded  or  advanced  to  give  the  same  effect  as 
a  2-phase  current.  The  2-phase  current  obtained  by  splitting 
is  an  imperfect  current  as  compared  with  a  true  2-phase  current 
originally  generated  as  such. 

C.  R.  Meston. 

The  best  explanation  to  give  a  *'non-technical  customer" 
would  be  in  terms  of  the  wiring  and  of  the  general  character- 
istics. For  instance,  a  single-phase  circuit,  if  3-wire,  has  the 
same  pressure  between  each  outer  wire  and  the  middle  or  neutral 
and  double  this  pressure  between  outer  wires.  A  single-phase 
motor  requires  special  starting  devices,  and  so  forth ;  then  similar 
simple  explanation  of  2-phase  and  3-phase  wiring,  motor  charac- 
teristics, and  so  forth.    To  explain  the  actual  meaning  of  "phase" 
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in  its  proper  terms  of  time  element  and  sequence,  while  simple  to 
the  engineer,  would  befog  the  non-technical  customer.  In 
explaining  the  lag  or  lead  of  the  current  with  respect  to  its 
pressure  with  which  it  is  out  of  phase,  it  is  again  more  satis- 
factory to  explain  the  results  rather  than  the  wherefore,  as  no 
explanation  would  be  entirely  satisfactory  unless  some  of  the 
fundamental  principles  of  alternating  current  were  first  made 
clear. 

It  F*  Schiichanlt. 

K  18.  Give  a  short  explanation  of  the  necessity  for  a  large  air- 
gap  In  turbine  generators. 

To  prevent  the  armature  teeth  from  magnetically  distorting. 

4*  A*  Lane* 

Turbo-generators  having  usually  very  few  poles  have,  as  a 
consequence,  a  very  large  number  of  armature  ampere-turns  per 
pole.  This  causes  a  large  armature  reaction.  In  order  to  decrease 
the  effect  of  this  armature  reaction,  large  air-gap  is  necessary. 

'  P.  M*  Lincoln. 

The  number  of  poles  for  a  given  frequency  varies  inversely 
as  the  speed,  consequently  there  are  not  so  many  poles  in  tur- 
bines as  in  engine-driven  machines.  The  output  for  large  engine- 
driven  alternators  seldom  exceeds  125  kilowatts  per  pole  and  is 
usually  much  less. 

In  a  2-pole  3000-kw  turbo-alternator  running  at  1500  revo- 
lutions per  minute,  the  output  is  1500  kilowatts  per  pole.  With 
a  small  air-gap  only  a  small  magnetizing  force  is  required  and 
the  armature  reaction  will  be  excessive  and  the  generator  will 
have  no  inherent  regulation.  With  a  large  air-gap  the  armature 
reaction  would  be  reduced  and  the  magnetizing  force  would  have 
to  be  greatly  increased,  giving  a  stiff  field  not  susceptible  to 
armature  reaction.  In  a  machine  of  this  capacity  and  speed  the 
air-gap  would  be  two  inches  or  more. 

B.  J.  Dcnman. 

The  reason  for  large  air-gap  in  a  turbine  generator  is  clearly 
shown  by  an  article  in  the  Electric  Journal  of  June,  1904,  p.  301. 

6eo.  Ross  Green. 
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A  turbo-generator  to  possess  the  same  inherent  regulation 
as  a  typical  low-speed  generator  of  equal  output  must  have  a 
larger  air-gap,  due  to  the  demagnetizing  action  of  the  armature 
on  the  field.  This  latter  effect  increases  with  the  output  per  pole, 
since  the  ampere-turns  of  the  armature  before  each  pole  increases 
in  the  same  proportion.  It  decreases  with  the  intensity  of  the  field 
in  the  gap,  and  here  the  turbo-generator  is  again  at  a  disadvantage, 
since  the  area  of  the  pole  face  at  the  gap  is  much  greater  than 
that  of  the  section  embraced  by  the  field-coils.  This  condition 
is  necessary  to  support  the  field-coils  against  a  large  centrifugal 
force.  In  a  low-speed  type  these  two  sections  of  a  pole  are 
very  nearly  equal.  The  demagnetizing  action  of  the  armature  is 
reduced  by  increasing  the  air-gap,  since  the  reluctance  of  the 
magnetic  circuit  is  greatly  increased,  two  gaps  being  in  series. 
The  increased  watts  necessary  for  field  excitation  is  sacrificed  to 
obtain  better  regulation. 

John  Cyrus  Distlcr. 

K  19.  In  bhanging  from  Brush  lamps,  9.6-ampere,  to  magnetite 
lamps*  which  Is  the  better — to  use  mercury-arc  rectifiers  or  rewind 
Brush  machines? 

Rewind  machine. 

J.  A*  Lane. 

Use  mercury-arc  rectifiers.  This  does  away  with  shafting 
on  small  engines  and  modernizes  the  plant. 

W.  W.  Tltzell. 

The  writer  would  use  the  mercury-arc  rectifier,  as  he  thinks 
it  makes  a  much  simpler  system  and  in  a  direct-connected  plant 
does  away  with  all  rotating  auxiliary  apparatus,  with  the  excep- 
tion of  the  exciters. 

F.  C.  Sargent. 

K  20.  For  2300-voltY  3-phase,  revolving-field  generators,  (a) 
which  type  of  armature  slot  do  you  prefer?  (b)  How  should  the  colls 
be  Insulated  and  placed  In  the  slots? 

Open  slots,  formed  coils,  insulated  from  iron  with  standard 
pressboard  slot  insulation.     Coils  themselves  are  insulated  by 
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oiled  cambric.    Inside  and  next  to  the  copper  is  generally  a  double 
cotton  covering,  treated  with  proper  insulating  compound. 

Geo.  Ross  Green. 

The  matter  of  selection  of  type  of  slot  for  alternating-current 
generators  lies  between  the  partially-closed  slot  and  the  open  slot 
The  former  gives  higher  efficiency  and  better  regulation  and 
the  latter  gives  greater  ease  of  repair.  It  is  a  question, 
therefore,  of  better  performance  on  one  hand  as  against  ease  of 
repair  on  the  other.  In  the  open  slots  coils  may  be  insulated  and 
dropped  into  place,  while  on  the  partially  closed  the  coils  must 
either  be  wound  in  place  or  else  wound  and  insulated  and  then 
shoved  through  the  slot  and  connected  at  each  end. 

P.  M*  Lincoln. 

K  21.  A  ne%viy-lnstailed  aKernOtlng-current  generator  does  not 
generate  and  the  colls  are  short-circuited.  How  may  the  defect  be 
located? 

Run  the  machine  with  a  low  field  charge  and  feel  the  various 
coils  on  the  machine  from  time  to  time.  The  defective  coil  will 
soon  begin  to  heat  up  under  such  treatment. 

P.  M«  Lincoln. 

First,  see  if  the  field  circuit  is  closed  and  if  the  proper 
amount  of  direct  current  is  flowing  therein.  This  should  be 
about  two  or  three  per  cent  of  the  full  load  of  the  alternator. 
If  the  field  circuit  is  all  right,  take  the  drop  of  potential  across 
each  one  of.  the  field  spools  and  see  if  they  are  practically  the 
same.  It  is  possible  some  of  the  fields  are  short-circuited  and 
are  producing  no  magnetism.  Of  course  the  current  should  be 
held  constant  while  making  this  test.  Ring  out  the  armature 
connections  of  the  three  terminals  and  see  if  there  is  a  circuit 
between  each  pair.  Test  the  polarity  of  the  fields  by  means  of 
a  compass,  seeing  if  they  are  alternately  north  and  south.  It  may 
be  that  they  are  improperly  placed  and  the  similar  ones  are 
adjacent  to  each  other.  We  believe  that  if  the  above  methods 
are  tried  the  trouble  will  be  discovered. 

M«  C.  Turpln. 
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K  22.  A  riiHi  armatiire  contains  a  defective  coil.  Wliat  temporary 
remedy  %voiild  be  possible*  so  that  the  motor  could  be  operated? 

Jump  the  defective  coil  at  the  commutator  and  cut  out  the 
windings  to  prevent  burning  the  adjacent  coils. 

4*  A*  Lane. 

Open-circuit  the  defective  coil  and  put  a  jimiper  around  it 

P.  M«  Lincoln. 

Disconnect  damaged  coil  from  commutator  and  tape  up 
and  secure  each  end  to  avoid  circuit  in  this  coil  being  dosed. 
Short-circuit  commutator  bars  to  which  damaged  coil  was  con- 
nected, by  soldering  jumper  where  leads  were  connected. 

B.  J*  Denman. 

Defective  coil  must  be  removed  and  gap  properly  bridged. 
The  machine  should  then  operate  fairly  well. 

Geo.  Ross  Green. 

K  23.  If  two  generators,  one  of  G50  voKs  and  tlie  otiier  G25 
voltSy  were  connected  up  In  parallel,  %vhat  %vould  be  necessary  to  make 
tliem  equalize  properly,  provided  the  machines  were  equalizing  on 
negative  side? 

To  equalize  two  generators  properly  under  these  conditions 
a  resistance  of  suitable  capacity  should  be  inserted  in  the  positive 
lead  of  the  650-volt  machine. 

H»  A*  Rollins. 

Place  a  german-silver  shunt  across  the  series  field  of  the 
650-volt  machine  until  it  has  the  same  compounding  character- 
istics as  the  625-volt  machine.    Then  throw  them  into  parallel. 

M*  C.  Turpln. 

This  necessitates  the  625-volt  machine  being  run  above  volt- 
age or  the  650-volt  machine  below  voltage,  or  both,  if  637.5 
volts  are  carried.  In  either  case  the  650-volt  machine  would 
operate  with  the  weaker  field  and  hence  be  more  susceptible  to 
change  in  field  strength  than  the  other  machine,  consequently 
the  change  in  current  in  series  field  should  be  less  than  in  the 
other.     This  eflfect  may  be  secured  by  inserting  resistance  of 
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sufficient  current-carrying  capacity  in  series  with  its  series  field- 
coil. 

B*  J.  Denman. 

K  24.  What  are  the  advantages  and  disadvantages  of  using 
equalizing  connections  on  the  negative  polarity  of  compound-wound, 
direct-current  generators  for  railway  service? 

It  has  been  customary  in  the  past  to  put  the  series  coils  of 
compound-wound,  direct-ciu"rent  railway  generators  on  the  line 
side.  The  reason  for  this  practice  has  usually  been  assigned  to 
the  protection  from  lightning  that  the  series  coil  g^ves,  being, 
as  it  is  in  this  case,  between  the  armature  winding  and  the  line. 
Just  how  much  protection  from  lightning  this  arrangement  gives 
is  problematical.  Many  modem  stations  are  using  the  single- 
'bus  system  and  thereby  avoiding  considerable  complication  in 
switching  apparatus. 

P.  M*  Lincoln. 

Balancing  load. 

P.  C.  Oscanyan. 

K  25.  In  an  exciter  system,  %vhich  are  more  satisfactory — com- 
pound or 'shunt-wound  generators,  there  lielng  no  battery  In  the  sys- 
tem? 

G)mpound  generators. 

H.  Clyde  Parrish. 

Compound-wound  generators  are  preferable  for  an  exciter 
system.  The  writer  always  has  these  exciters  flat-compounded; 
that  is,  125  volts  no  load,  125  volts  full  load. 

F.  C-  Sargent. 

Compound  gives  better  regulation. 

B.  G«  ilamieson. 

A  compound-wound  exciter  is  much  to  be  preferred,  for  the 
reason  that  maintaining  a  constant  speed  the  pressure  of  a 
shunt  generator  will  drop  with  load.  As  the  load  is  increased 
on  the  generator  excited  it  requires  a  stronger  field  and  conse- 
quently adds  to  the  load  on  the  exciter,  which  tends  to 
drop     the     voltage,     tjius     tending    to     aggravate    the     con- 
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ditions,  until  adjustments  are  made  by  means  of  the  rheostat. 
The  reverse  is  the  case  with  a  compoimd  exciter,  which  may  b^ 
flat-compoimded  or  overcompounded  to  meet  local  conditions. 
As  load  comes  on  to  the  excited  unit,  calling  for  a  stronger  field, 
thus  imposing  more  load  on  the  exciter,  more  current  immediately 
flows  through  the  series  coils,  holding  the  exciting  voltage  if  the 
exciter  is  flat-compounded  or  raising  it  if  overcompounded. 

Chas.  B.  Burleigh. 

Most  of  the  exciters  now  furnished  are  compound-wound, 
but  if  they  are  used  with  a  Tirrill  regulator  the  shunt- wound 
exciters  are  much  preferable. 

M*  C.  Turpln. 

Compound-wound  exciters  are  much  more  satisfactory 
unless  each  generating  unit  has  its  own  exciter,  direct-connected 
or  belted,  in  which  case  shunt  machines  are  to  be  preferred. 

Geo.  Ross  Green. 

K  26.  In  putting  a  generator  out  of  service,  to  how  low  a  value 
is  it  customary  to  carry  the  voltage  (that  is»  %vhat  percentage  of  normal 
voltage)  before  breaking  the  fields? 

The  rheostat  we  use  is  capable  of  lowering  the  voltage  to 
within  about  15  to  20  per  cent  of  normal  voltage,  and  is  all  cut 
in  before  breaking  the  field.  Field-switches  are  equipped  with 
discharge  resistance. 

F.  C.  Sargent. 

There  is  no  general  rule.  Operators  generally  turn  the 
rheostat  all  in.  Since  the  fields  are  usually  opened  through  a 
discharge  resistance,  it  really  makes  very  little  diflFerence  whether 
the  voltage  is  cut  down  or  not.  Designers  do  not  usually  include 
enough  resistance  in  generator  field-rheostats  to  reduce  the  volt- 
age more  than  50  per  cent 

B.  E.  Morrow. 

Field-charge  should  be  carried  to  as  low  a  point  as  possible. 
If  a  field-discharge  switch  is  installed  it  will  do  no  harm  to  open 
the  field  at  full  value.  However,  it  is  better  to  avoid  any  chance 
of  danger  by  reducing  field  strength  as  low  as  possible  before 
opening. 

P.   M.   Lincoln. 
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It  would  depend  on  the  size  of  the  machine  and  the  induct- 
ance of  the  fields.  Should  say  roughly  reduce  the  voltage  to 
approximately  50  per  cent  of  the  normal  value. 

M*  C.  Turpln. 

Drop  voltage  to  lowest  possible  value;  drop  it  entirely,  if 
possible,  before  breaking  field. 

Geo*  Ross  Green. 

K  27.  When  and  how  frequently  do  station  engineers  need  to 
reduce  the  voltage  of  a  generator  to  as  low  as  one-half  the  normal 
no-load  value? 

Reduction  of  field  current  to  one-half  the  normal  no-load 
value  is  very  rarely  called  for,  except  possibly  in  cases  of  variable- 
speed  direct-current  control.  At  the  same  time,  with  alternating- 
current  machines  it  may  become  necessary  to  cut  down  the  field 
temporarily  to  even  less  than  one-half  of  its  normal  value,  for  the 
purpose  of  drying  out  the  coils  after  installation  or  for  evaporat- 
ing moisture  contained  in  and  around  coils  that  have  been  exposed 
to  dampness.  Reduction  for  a  very  short  period  may  also  be 
needed  in  perfecting  the  adjustment  of  voltage  regulators. 

H«  H.  Barnes. 

Do  not  know  of  any  circumstances  that  would  require  such 
a  condition. 

B.  C*  Morrow. 

K  28.  How  much  power  Is  gained  by  direct-connecting  Instead 
of  belt-drlvlng? 

The  loss  in  belt  friction  is  saved,  and  in  a  three-bearing 
set  about  25  per  cent  of  the  bearing  friction  is  saved  also. 

B.  C  Morrow. 

It  depends  altogether  on  the  belting  used. 

M«  C*  Turpln. 

K  29.    What  Is  the  best  metal  for  bearings  on  dynamos? 

Babbitt  is  almost  universally  used  for  bearing  metal  on  elec- 
trical apparatus. 

P.  M-  Lincoln. 
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K  80.  What  are  the  ablectloiia.  Iff  mmy^  to  using  air  siicttoii 
Instead  of  air  blast  for  cleaning  electrical  apparatus? 

Air  suction  has  a  maximum  possible  pressure  (or  suction) 
of  less  than  15  pounds,  which  is  not  sufficient  to  dislodge  dirt 
from  deep  crevices.  It  is  also  impossible,  and  would  be  danger- 
ous, to  have  the  suction  nozzle  reach  into  crevices  around  elec- 
trical apparatus,  and  unless  the  nozzle  comes  into  very  intimate 
contact  with  dirt  and  grease  it  will  not  remove  it  by  suction.  A 
high-pressure  air  blast  of  60  to  80  pounds  is  much  more  effective 
for  dislodging  dirt  and  grease. 

C.  It  Meston. 

I  do  not  see  any  objection  to  using  air  suction  for  cleaning, 
and  think  it  would  be  preferable  to  air  blast. 

F.   C.    Sargent. 

This  scheme  does  not  appeal  to  us  as  practical  in  cleaning 
car  and  station  apparatus,  and  the  additional  cost  is  excessive. 
Another  objection  is  that  in  cleaning  apparatus  where  it  is 
impossible  to  get  the  nozzle  close  to  the  surfaces  to  be  cleaned 
the  vacuum  system  does  not  work  effectively.  The  cross-sectional 
area  of  the  suction  nozzle  would  have  to  be  large  in  order  to  be 
effective,  and  this  would  necessarily  reduce  the  suction  pressure 
and  would  not  be  as  effective  in  removing^  dust  from  the  ap- 
paratus as  would  a  high-pressure  stream  of  air  directed  on  the 
parts,  which  blows  the  dust  and  other  foreign  material  away. 
I  think  the  point  that  the  suction  cleaner  has  to  be  placed  very 
close  to  the  surfaces  to  be  cleaned  would  be  a  serious  drawback 
to  the  application  of  this  method  of  cleaning  generators,  control 
apparatus,  and  so  forth,  where  you  can  readily  appreciate  that 
the  irregularity  of  construction  in  the  apparatus  would  not  permit 
close  application  of  the  nozzle  to  the  surfaces  which  it  is  desired 
to  clean. 

A*  V«  Thompson. 

Not  practicable,  as  our  experience  has  shown  that  the  dust 
particles  which  become  lodged  in  the  inaccessible  interstices  or 
ventilating  ducts  can  not  be  removed  unless  they  are  disturbed 
in  some  manner. 

C.   A.   Keller. 
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L— 8TOKA0E  BATTERIES  AND  BOOSTERS 

L  1.    Give  records  of   largest  storage   battery  plants,   showing 
utiHty  of 


The  largest  of  the  earlier  storage-battery  installations  for 
central-station  service  were  thos€  in  Chicago,  New  York,  Hart- 
ford, Philadelphia,  Buffalo,  Cincinnati,  Brooklyn  and  Indian- 
apolis, these  plants  having  been  installed  from  1896  to  1900. 
At  that  time,  it  was  the  usual  Edison  practice  to  charge  the 
batteries  during  the  hours  of  light  load,  and  to  discharge  them 
to  assist  the  generating  apparatus  during  the  hours  of  peak 
load.  While  this  method  of  operation  is  still  followed  in  many 
cases,  large  batteries  are  now  more  generally  held  in  reserve, 
to  be  used  for  the  purpose  of  carrying  the  load  under  emergency 
conditions. 

Clias.  Blizard. 

L  2.    How  does  bulk  compare  ¥fhh  capacity  In  storage  batteries? 

Directly,  in  batteries  of  the  same  character.  For  vehicle 
cells  this  capacity  is,  roughly,  one-half  ampere-hour  for  each 
cubic  inch  of  battery;  for  stationary  batteries  about  0.2,  and 
for  large  stationary  batteries  about  0.15  ampere  at  the  8-hour 
rate  of  discharge  per  cubic  inch  of  complete  cell. 

Hugh  Rodman. 

Capacity  in  storage  batteries  of  the  same  type  is  practically 
proportional  to  the  bulk. 

Bruce  Ford. 


L  8.  What  is  the  average  life  of  positive  plates  in  terms  of  equiv- 
alent complete  discharges? 

The  average  life  of  positive  plates  is  best  given  in  total 
ampere-hours  life  per  pound  of  lead,  but  if  "equivalent  complete 
discharges"  be  taken  to  mean  complete  8-hour  rate  discharges, 
the  average  life  of  positive  plates  under  proper  treatment  should 
be  about  1000  such  8-hour  discharges. 

Hugh  Rodman. 
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L  4.  What  should  be  the  loss  In  capacity  of  a  storage  battery 
kept  in  first-class  condition*  after  (a)  twelve  months*  use*  (b)  two 
years%  (c)  three  years*? 

In  a  properly-constructed  battery  there  will  be  no  loss  of 
capacity  until  about  95  per  cent  of  the  total  life  of  the  plate  in 
ampere-hours  has  been  obtained.  It  is  obvious  that  this  point 
may  be  reached  in  two  or  three  years'  service  or  in  10  or  12 
years'  service,  dependent  upon  the  rate  at  which  the  battery  is 
used. 

Hugh  Rodman. 

Under  ordinary  operating  conditions,  there  should  be  prac- 
tically no  falling  off  in  capacity  over  the  entire  period  above- 
mentioned. 

Hugh  Lesley. 

L  5.  What  experience  have  you  had  %vlth  the  tray-plate  style  of 
storage  batteries,  and  %vhat  are  Its  advantages? 

The  tray-plate  storage  battery  has  the  advantage  of  low 
internal  resistance  and  absence  of  all  connectors.  Its  disadvan- 
tages, however,  are  numerous.  ^  It  can  not  be  inspected ;  it  is  very 
difficult  to  keep  in  running  condition,  and  so  forth.  Such  bat- 
teries have  never  been  seriously  considered  by  large  battery 
manufacturers. 

Hugh  Rodman. 

L  6.  A  500-lcw  generator  (550- volt)  Is  sufficient  to  pull  the 
street-railway  load,  except  for  a  period' of  two  hours  per  day  %vhen  we 
have  a  peak  lodd  of  300  amperes  above  machine  capacity.  What  Is 
the  general  procedure  In  calculating  for  a  storage  battery  and  booster 
outfit  to  take  care  of  this  peak?  Give  size  of  battery  and  booster, 
explain  function  of  each,  and  show  how  you  arrive  at  results. 

The  size  of  battery  for  L  6  depends  not  only  upon  the  excess 
peak  but  also  upon  the  violence  of  the  fluctuations.  A  properly- 
constructed  battery  and  booster  will  absorb  this  latter  as  well  as 
take  care  of  the  excess  peak,  assimiing  that  the  300  amperes 
given  is  continued  through  the  two  hours.  The  size  of  battery 
required  will  be  one  capable  of  discharging  at  300  amperes  for 
two  hours,  or,  say,  one  having  a  three-hour  rate  of  240  amperes 
and  one-hour  rate  of  480  amperes.    This  battery  will  also  absorb 
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some  fluctuations,  say  icxx)  amperes.  The  number  of  cells  is 
obtained  by  dividing  the  line  voltage,  550,  by  the  "floating" 
voltage  of  a  single  cell,  2.06,  or  218  cells.  The  booster  for  such  a 
battery  must  be  capable  of  furnishing  current  equal  to  the  total 
battery  current,  with  voltage  sufficient  to  equalize  the  maximum 
drop  of  the  discharging  battery,  which  in  this  case  will  be  the 
number  of  cells,  218,  multiplied  by  the  difference  between  the 
floating  voltage,  2.06,  and  the  completely  discharged  voltage, 
1.7,  or  78  volts. 

Variations  from  this  simple  calculation  will  occur  with  each 
individual  installation. 

Hugh  Rodman. 

The  data  given  in  this  question  are  not  sufficiently  complete 
to  permit  of  a  specific  answer.  It  is  not  stated  whether  the  300- 
ampere  excess  above  the  machine  capacity  refers  to  the  average 
load  or  to  the  momentary  maximum  fluctuations.  If  it  refers  to 
the  average  load  it  will  be  necessary  to  know  the  extent  of  the 
momentary  fluctuations  above  this  average.  If  it  refers  to  the 
momentary  maximum  it  will  be  necessary  to  know  whether  or  not 
the  battery  must  carry  any  portion  of  the  average  load,  and  if 
so  what  this  amounts  to  in  ampere-hours.  Furthermore,  if  the 
average  load  for  the  two  hours  specified  is  greater  than  the 
machine  capacity,  so  that  the  battery  must  take  a  portion  of  this 
average,  the  general  shape  of  the  average  peak  should  be  given. 
For  example,  such  a  peak  would  not  usually  be  rectangular, 
jumping  suddenly  to  a  point  of  300  amperes  above  the  machine 
capacity,  remaining  there  for  a  period  of  two  hours  and  then  as 
suddenly  dropping  off.  It  would  rather  rise  gradually  during 
the  two  hours  to  some  sustained  maximum,  after  which  it  would 
as  gradually  fall  off,  producing  a  peak  more  or  less  triangular 
in  shape,  upon  which  would  be  superimposed  the  momentary 
fluctuations. 

Having  determined  the  general  character  of  the  peak  to  be 
handled  by  the  battery  as  above,  the  capacity  of  the  battery  would 
be  determined  from  the  capacity  curves  and  other  data  too 
extensive  for  publication  here. 

The  booster  is  a  dynamo,  usually  motor-driven,  whose  arma- 
ture is  connected  in  series  with  the  battery  and  whose  function 
it  is  to  control  the  battery  output.    In  order  to  charge  a  battery. 
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the  voltage  applied  to  its  terminals  must  be  increased. 
In  order  to  compel  it  to  discharge,  the  voltage  of 
the  circuit  to  which  it  is  connected  must  be  reduced. 
If  the  'bus  voltage  remains  constant,  this  variation  in  the  voltage 
at  the  terminals  of  the  battery  must  be  brought  about  by  some 
special  controlling  apparatus,  which  in  railway  r^;ulation  is 
provided  in  the  form  of  the  booster.  The  momentary  charge  and 
discharge  of  the  battery,  to  care  for  the  momentary  fluctuations 
of  the  load,  is  made  automatic  by  automatic  control  of  the  booster 
field.  For  controlling  the  slower  changes  of  load  and  causing 
the  battery  to  take  a  net  continuous  charge  or  discharge,  while 
regulating  the  momentary  fluctuations  automatically,  hand  con- 
trol of  the  booster  field  is  also  provided.  The  armature  capacity 
of  the  booster  must  be  the  same  as  the  output  to  be  taken  from 
the  battery  in  amperes. 

The  voltage  of  the  booster  will  depend  upon  the  discharge 
rate  of  the  battery,  the  extent  of  which  is  to  be  subjected  to  the 
continuous  peak  discharge,  the  number  of  cells  and  the  'bus 
voltage. 

J.  Lester  Woodbridge. 

L  7.    Explain  tests  for  electrolyte  of  storage  battery. 

A  test  of  the  specific  gravity  is  one  of  the  most  important 
to  make  and  should  be  watched  very  closely.  This  should  be 
taken  with  a  hydrometer.  The  two  most  injurious  substances 
for  storage-battery  work  are  chlorine  and  iron.  Nitrogen,  cop- 
per and  arsenic  are  also  considered  injurious,  although  not  to  the 
same  extent.  The  following  are  probably  the  most  convenient 
tests  for  these  substances : 

Chlorine:  Dilute  a  small  portion  of  the  electrolyte  with 
twice  its  quantity  of  distilled  water,  add  two  or  three  drops  of 
chemically  pure  nitric  acid  (HNOj),  heat  in  a  test  tube,  cool 
and  add  a  few  drops  of  nitrate  of  silver  (AgNOj).  The  pres- 
ence of  chlorine  will  be  noted  by  a  white,  cloudy  appearance, 
which  will  often  amount  to  a  white  precipitate  if  much  chlorine 
is  present.  This  is  a  very  delicate  test,  and  should  the  solution 
show  much  coloration  the  electrolyte  should  not  be  used. 

Iron:  To  a  small  quantity  of  the  diluted  electrolyte  add  a 
few  drops  of  nitric  acid  (HNOs),  and  heat.    When  cold  add  a 
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few   drops  of  solution  of  potassium   sulphocyanide    (KCNS). 
The  presence  of  iron  will  be  shown  by  a  deep  red  color. 

Nitric  Acid  and  Nitrates:  Dissolve  a  little  brucia  (this  is 
more  often  found  in  the  form  of  brucine)  in  pure  concentrated 
sulphuric  acid  (H2SO4),  to  which  it  gives  a  faint  rose  tint. 
Pour  this  into  a  small  quantity  of  the  electrolyte.  If  nitric  acid 
or  nitrates  are  present  the  solution  will  immediately  become  a 
magnificent  red.  This  color,  on  standing,  passes  into  a  reddish 
yellow.  This  is  undoubtedly  the  best  test  for  nitric  acid  and 
nitrates,  as  the  fact  that  the  solution  has  been  used  does  not 
affect  the  reaction  at  all. 

Copper:  Ammonia  solution  added  to  the  electrolyte  pro- 
duces a  bluish  white  precipitate  if  there  is  any  copper  present. 
When  an  excess  of  ammonia  is  added,  so  that  the  liquid  becomes 
alkaline,  the  precipitate  disappears  and  the  liquid  becomes  a  dark- 
blue  color. 

Arsemc:  Pass  sulphide  of  hydrogen  through  warm  solution 
of  electrolyte.  If  a  yellow  precipitate  forms,  it  is  probably  arsenic, 
but  may  be  sulphur,  caused  by  oxidation  of  HjS.  Take  two  test 
tubes,  put  a  portion  of  the  whole  liquid  in  each.  Add  to  one 
ammonium  sulphide  and  to  the  other  ammonium  carbonate.  If 
the  yellow  precipitate  is  an  arsenic  compound,  it  will  be  dis- 
solved by  the  ammonium  sulphide,  but  not  by  the  ammonium 
carbonate. 

The  above  are  considered  the  main  impurities  found  in  elec- 
trolyte, and  if  these  are  absent  the  electrolyte  is  undoubtedly  safe 
to  use,  although  several  other  tests  are  sometimes  given  by  dif- 
ferent authorities.  The  impurities  that  these  other  tests  show, 
however,  occur  so  seldom  that  they  are  not  worth  considering. 

George  L.  Blxby« 

Electrolyte  tests  are  made  very  carefully  by  the  battery 
companies  in  installing  batteries,  practically  no  impurities  being 
allowed.  In  service  cells  are  usually  tested  for  iron  and  chlorine 
by  the  following  methods : 

For  iron:  By  adding  to  test  tube  one-quarter  filled  with 
electrolyte,  a  few  drops  of  nitric  acid,  heating,  then  an  excess  of 
ammonia.    Iron  is  shown  by  light  flocculent  precipitate. 

For  chlorine:  By  adding  to  a  test  tube  one-quarter  filled 
with  electrolyte,  water  to  nearlv  fill  the  tube  and  then  a  few 

Q— 7 
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drops  of  sulphur  nitrate  solution.     Chlorine  is  shown  by  heavy 
white  precipitate. 

Where  either  of  these  tests  show  impurities,  a  sample  of  the 
electrolyte,  about  one  quart,  should  be  sent  to  the  storage-battery 
manufacturers  for  careful  analysis. 

Hugh  Rodman. 

Electrolyte  should  consist  of  pure  sulphuric  acid  and  water, 
and  for  ordinary  purposes  the  hydrometer  test  is  the  only  one 
that  need  be  taken.  The  gravity  at  the  end  of  discharge  depends 
upon  the  number  of  ampere-hours  taken  out  and  upon  the  pro- 
portional amount  of  electrolj'te  to  amount  of  plates,  and  varies 
with  the  different  t>'pes  and  sizes  of  cells.  It  is  important  that 
not  only  should  the  acid  be  pure,  but  that  the  water  used  to 
dilute  the  acid  and  also  used  to  replace  evaporation  loss  should 
be  of  satisfactory  purity.  If  distilled  water  is  not  obtainable 
for  the  purpose,  only  water  of  known  purity  should  be  used. 
There  are  many  substances  in  both  water  and  acid  that  are  espe- 
cially injurious,  and  among  the  principal  dangerous  impurities 
are  chlorine,  iron  and  nitrates.  It  is  best,  where  any  impurities 
are  suspected,  to  send  a  sample  of  acid  or  water  to  the  maker 
of  the  battery  to  determine  whether  it  is  satisfactory  for  use. 

Bruce  Ford. 

L  8.  Who  makes  a  good,  cheap  still  for  making  about  three 
gallons  of  %vater  per  day? 

L  9.  What  Is  the  best  %vay  of  calibrating  small  0  to  8-volt  meter 
used  In  testing  cells? 

By  means  of  standard  instnmient,  which  can  usually  be 
found  in  any  small  town. 

Hugh  Rodman. 

When  a  voltmeter  gets  out  of  adjustment  it  is  usually  due  to 
a  bent  needle,  and  this  may  be  caused  by  connecting  the  volt- 
meter to  a  higher  voltage  than  it  is  intended  for,  which  will 
cause  the  needle  to  make  a  violent  swing  and  become  bent  when 
it  strikes  the  stop.  In  such  a  case,  it  is  only  necessary  to  bend 
the  needle  so  that  with  no  current  it  will  register  zero  on  the 
scale.     If  the  permanent  magnets  in  the  meter  become  changed 
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in  strength,  it  will  be  necessary  to  recalibrate  the  meter  by  means 
of  an  alteration  in  the  adjusting  resistance  in  series  with  the 
effort  coil  of  the  voltmeter.  If  the  pivots  or  jewels  of  the  meter 
are  injured,  it  is  an  instrument  maker's  job  to  repair  them.  Most 
meters  are  supplied  with  a  seal,  which  has  to  be  broken  in  order  to 
get  into  the  working  parts,  and  it  is  best  to  return  the  meter 
to  the  maker  for  any  repairs  or  adjustments. 

Bruce  Ford. 

M— SWITCHBOARDS*    INSTRUMENTS   AND    STATION   WIRING 

Ml*  Do  the  advantages  of  Installing  switching  apparatus  In  a 
separate  building  Justify  the  use  of  this  type  of  construction  In  a  mod- 
erate-sized central  station? 

No. 

H.  H.  Barnes. 

I  think  it  would  not  be  well  to  do  this  to  the  extent  that 
is  carried  out  in  large  plants.  I  believe  it  is  well  to  isolate 
switching  apparatus  from  the  rest  of  the  plant  as  much  as 
possible. 

F.  C.  Sargent. 

We  should  not  think  that  the  advantages  gained  in  installing 
switching  apparatus  in  a  separate  building  would  justify  the  use 
of  this  type  in  a  moderate-sized  station.  This,  of  course,  would 
vary  according  to  circumstances  and  local  conditions. 

M«  C.  Turpln. 

Separate  buildings  for  switchboard  apparatus  will  not  gen- 
erally be  necessary  except  in  central  stations  of  largest  size. 

Geo.  Ross  Green. 

M  2.  Should  transformers,  switchboards  and  apparatus  lie 
placed  In  groups  Indicating  the  kind  of  service  they  perform — street 
service,  commercial,  multiple  service,  and  so  forth^^r  should  they  be 
placed,  say,  ail  switchboards  In  one  group  and  transformers  sep- 
arately, so  as  to  facilitate  the  work  of  the  substation  attendant,  giving 
him  a  chance  to  look  over  the  total  service  at  one  glance?  In  which 
case  is  the  wiring  simplest? 

Try  to  keep  the  switchboard  panels  together,  and  arrange 
the  rest  of  the  apparatus  to  suit  individual  cases. 

H.  H.  Barnes. 
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Latter  plan  preferable. 

P.  C.  Oscanyan. 

M  S*  Which  material  Is  preferable  for  balldlng  high-tension  racks 
and  suvHchboards— nfood  or  Iron? 

Iron,  by  all  means,  with  ample  spacing  and  line  insulators 
as  supports. 

H.  H.  Barnes. 

Iron.  The  writer  believes  in  using  bare  wire,  for  the  reason 
that  if  bare  wire  is  used  with  proper  insulating  supports  the 
liability  from  trouble  is  just  as  much  at  a  minimum  as  it  would 
be  with  insulated  wire,  so  far  as  electric  effect  is  concerned. 
With  reference  to  safety,  the  writer  believes  that  an  operator 
knowing  a  wire  is  bare  and  has  a  high  tension  will  leave  it 
alone,  whereas  if  it  is  insulated  he  is  likely  to  take  chances 
with  it,  thus  risking  the  possibility  of  causing  serious  damage 
not  only  to  himself,  but  to  apparatus. 

F.  C.  Sargent. 

Iron  is  preferable,  for  the  following  reasons:  An  iron 
structure  is  more  rigid  and  dependable  for  reasons  of  strength. 
It  has  a  far  greater  resistance  toward  unforeseen  strains  and 
shocks.  It  is  fireproof,  which  is  the  strongest  argument  in  its 
favor.  A  thorough  insulation  and  grounding  is  required  whether 
the  use  of  iron  or  wood  is  contemplated,  for  wood  can  not 
be  counted  upon  as  an  insulator  for  high  voltages.  The  possi- 
bilities of  a  thorough  grounding  from  a  mechanical  and  elec- 
trical standpoint  are  much  better  in  the  case  of  an  iron  structure. 
High-tension  practice,  say  5000  to  20,000  volts,  commands  a 
thorough  and  independent  grounding  of  all  the  parts  of  the 
high-tension  equipment,  i,  e.,  current  and  potential  transformers, 
switches,  compensators,  and  last,  but  not  least,  racks  of  any 
kind.    Iron  racks  are  also  favorable  to  the  use  of  steel  pins. 

Wm.   Lcdcrer. 

Iron  is  best  for  high-tension  racks,  as  all  construction 
around  a  high-tension  switchboard  should  be  fireproof.  In- 
sulators should  have  a  large  factor  of  safety  for  voltage  carried. 

H.  C.  Stoddard. 
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Iron;  for  safety  of  attendant  and  prevention  of  fire. 

B.  E.  Morrow. 

Use  fireproof  material. 

J.  P.  Dostal. 

Iron  is  preferable.  On  the  boards  for  controlling  high- 
tension  work  only  low-tension  wires  from  transformers  are 
brought  to  the  board;  and  in  the  case  of  racks,  the  insulators 
should  be  sufficiently  strong  to  withstand  the  strain  between 
the  wires  and  the  frame. 

M*  C.  Turpln. 

M  4.  Is  K  preferable  to  use  bare  copper  wire  for  Inside  wiring 
on  high-tension  transmission  %vork,  and.  Iff  so,  why? 

Yes.  There  is  grtat  liability  of  some  one  assuming  the 
insulation  to  be  sufficient  to  prevent  injury  from  a  shock. 

J*  S.  Reesman. 

Bare  copper  wire  should  be  used  for  inside  wiring  on  high- 
tension  transmission  work,  but  wiring  should  be  protected  by 
barriers  or  be  at  such  a  height  from  the  floor  as  to  be  difficult  of 
access.  It  is  very  difficult  to  insulate  high-tension  wires,  par- 
ticularly those  above  34,000  volts,  sufficiently  to  prevent  accidents 
in  case  of  accidental  contact. 

H.  C.  Stoddard. 

High-tension  interior  wiring  should  be  insulated  with  fire- 
proof material. 

John  McFeeley. 

Bare  copper  wire  is  decidedly  preferable,  for  the  reason 
that  all  high-tension  work  should  be  so  installed  as  to  require 
no  handling,  and  if  it  were  insulated  an  attendant  would  be  likely 
to  place  confidence  in  the  insulation,  which  might  be  faulty, 
whereas  if  the  bare  wire  is  visible  he  is  much  more  unlikely  to 
come  in  contact  with  it  voluntarily. 

M*  C.  Turpln. 
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M  5.  Should  barriers  be  used  In  preference  to  large  clearances? 
How  does  first  cost  of  Installing  barriers  compare  with  first  cost  of 
constructing  the  larger  building  required  by  the  larger  clearances? 

Large  clearances  are  preferable  in  most  cases  and  are 
cheaper  in  plants  located  where  real  estate  and  buildings  are 
cheap.  A  combination  of  moderate  clearance  and  barriers  is 
advisable  for  most  plants.  Local  conditions  should  determine 
each  particular  case. 

H.  C.  Stoddard. 

M  6.  Modem  switchboard  practice  seems  to  exclude  every  kind 
of  automatic  circuit-opening  device  between  generators  and  *bus-bars. 
Why  Is  this  done? 

The  exclusion  of  automatic  circuit-opening  devices  between 
generators  and  'bus-bars,  the  writer  believes,  is  important  for 
the  continuous  operation  of  the  plant,  because  an  automatic  device 
is  not  always  to  be  relied  on ;  that  is,  it  will  sometimes  operate  for 
no  apparent  reason,  and  at  other  times  will  fail  to  operate  when 
wanted,  and  devices  of  this  kind  used  on  generators,  especially 
in  parallel  operation,  would  cause  serious  trouble.  The  writer, 
with  ten  years'  experience  in  several  plants  with  apparatus  and 
switchboards,  has  never  seen  a  case  wherein  an  automatic  device 
between  generators  and  'bus-bars  would  have  been  of  any  use, 
but  if  used  would  have  been  detrimental  to  the  successful  opera- 
tion of  the  plants.  I  think  it  is  not  necessary  to  equip  with  knife 
switches  between  'bus-bars  and  oil  switches  in  moderate-sized 
plants. 

F.  C.  Sargent. 

Automatic  switches  should  be  located  in  the  feeder  lines, 
but  not  between  generators  and  'buses,  so  that  a  short-circuit 
will  open  the  feeder  line  where  the  trouble  is  but  will  not  trip 
generator  switches,  as  when  several  generators  are  operated  in 
parallel  tripping  a  circuit-breaker  on  one  would  throw  more 
load  on  the  other  generators  and  probably  cause  their  circuit- 
breakers  to  go  out  also. 

H.  C.  Stoddard. 

Omission  of  automatic  circuit-opening  devices  between  gen- 
erators is  generally  to  secure  continuity  of  service  by  discon- 
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necting  an  overloaded  or  grounded  circuit  with  the  It-ast  possible 
disturbance  to  the  rest  of  the  system.  That  is,  avoid  shutting 
down  any  feeders  or  part  of  system  except  that  actually  necessary 
to  clear  trouble. 

F.   C.  Cla:k. 

If  the  cable  from  the  generator  is  carefully  inspected  and 
tested  before  installation  and  run  in  iron  pipe,  there  is  very 
little  danger  of  trouble  in  this  short  distance.  Another  breaker 
on  the  machines  adds  apparatus  that  may  give  trouble,  is  likely 
to  be  neglected  and  needs  inspection. 

John  McFeeley* 

Alternators  can  not  give  sufficient  current  on  short-circuit  to 
cause  them  to  burn  out  within  a  limited  time,  therefore  nothing 
is  gained  by  protecting  them  with  automatic  circuit-opening 
devices. 

P.'  M.  Lincoln. 

Automatic  circuit-opening  devices  are  placed  in  feeders 
because  99  per  cent  of  the  trouble  will  occur  on  them  and  thus 
only  the  circuit  affected  is  opened.  Otherwise,  the  generator 
circuit  is  opened,  thus  throwing  out  of  service  all  the  remaining 
feeders  and  necessitating  the  generator  being  thrown  into  service 
again;  all  of  which  consumes  an  appreciable  length  of  time. 

M.  C.  Turpin. 

By  doing  away  with  the  automatic  switches  on  generators 
and  using  the  relays  for  merely  indicating  trouble  on  machines, 
thus  trusting  to  the  operator  to  see  that  generators  are  not 
damaged,  many  vexatious  delays  are  avoided.  Generators  are 
built  to  stand  momentary  short-circuits  without  damage.  If  any 
automatic  devices  are  used  on  generators  they  should  act  only 
after  a  comparatively  long  time  interval.  With  the  development 
of  reliable  relays,  the  generators  will  doubtless  be  provided  with 
safety  devices  in  the  future. 

Geo.  Ross  Green. 

I  assume  that  this  question  is  intended  to  apply  more  par- 
ticularly to  alternating-current  apparatus,  from  the  fact  that 
this  is  the  case  with  direct-current,  constant-potential  apparatus. 
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It  is  the  exception  rather  than  the  rule  that  the  output  of  alter- 
nating-current generators  is  not  divided  beyond  the  'bus-bars 
into  several  circuits,  each  controlling  but  a  fraction  of  the  total 
generator  load.  It  is  customary  to  install  in  each  of  these  circuit! 
some  form  of  automatic  circuit-opening  device.  If  no  such 
device  were  installed  on  the  entire  system  and  a  short-circuit 
were  to  occur  on  any  part  of  the  system,  with  a  properly  designed 
generator  the  sudden  excessive  flow  of  current  incident  to  the 
short-circuit  would  kill  the .  generator  field,  and  the  whole 
system  would  quit  business  without  injurious  effect  to  the 
generator.  Now,  supposing  an  automatic  circuit-opening  device 
were  installed  between  the  'bus-bars  and  the  generator  and 
the  same  short-circuit  were  effected,  the  automatic  breaker  would 
open  with  the  same  result.  The  investment  made  necessary 
by  the  automatic  device  has  gained  nothing.  "But,"  you  say, 
*'why  not  install  both  circuit  automatics  and  generator  auto- 
matics," and  again,  what's  the  use?  A  short-circuit  might  occur 
on  one  circuit  and  the  generator  automatic  might  trip  at  the 
same  time.  With  a  poorly-designed  and  a  poorly-insulated  gen- 
erator they  would  be  desirable,  but  it  is  better  insurance  against 
interrupted  service  to  put  the  additional  investment  into  the 
generator  and  circuit-breakers  in  the  different  circuits. 

Chas.  B.  Burieigh. 

With  automatic  switches  between  the  'bus-bars  and  gen- 
erators, an  abnormal  overload  might  immediately  disconnect  one 
generator.  This  would  overload  the  others  and  they  would  be 
automatically  disconnected,  probably  killing  the  'bus-bars  entirely. 
Modern  generators  are  now  built  so  that  they  will  stand  heavy 
overloads  or  even  short-circuits  for  a  period  that  is  usually  long 
enough  to  locate  the  trouble.  The  feeder  that  is  short-circuited 
can  be  switched  off,  which  relieves  the  generators.  Would 
recommend  automatic  switches  in  feeders  and  a  reverse-current 
indicator  in  the  generator  leads. 

J.  F.  Dostal. 

M  7.  Should  oil  switclicst  provided  with  automatic  circuit-break- 
ers  cdnnecting  individual  lighting  and  power  feeders  to  a  common 
'bus-bar  of  a  2800-volt  alternating-current  distribution  system,  be 
equipped  with  disconnecting  switches*  so  as  to  provide  a  ready  means 
for  examination  and  repair  of  the  oil  switch  without  disturbing  the 
rest  of  the  feeders? 
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Yes. 

B.  E.  Morrow* 

It  is  usual  to  provide  all  oil  switches  with  disconnecting 
switches  so  that  oil  switches  can  be  cut  out  of  circuit  and  repaired 
at  any  time. 

P.  M*  Lincoln* 

It  is  most  desirable  to  have  such  switches. 

M*  C*  Turpln. 

In  all  large  installations  a  disconnecting  switch  should  be 
used. 

Heo.  Ross  Green. 

M  8*  What  Is  the  relative  cost  of  brick  and  concrete  for  switch- 
board  compartments? 

Considering  the  use  of  pressed  but  unglazed  brick  in  con- 
struction of  high-tension  switch  compartments  and  T)uses,  the 
relative  cost  is  about  two  to  one  in  favor  of  concrete. 

B.  6.  Jamleson* 

M  9*  Give  opinion  off  the  merits  off  ordinary  separate-well  switch- 
board-type oil  switches  ffor  use  on  high-tension  transmission  lines 
on  rotarfes. 

The  oil  switch  is  universally  conceded  to  be  the  best  type 
for  modern  high-tension  work.  A  separate  well  for  each  pole 
is  supplied  to  the  better  types  of  oil  switches.  There  is  no  ques- 
tion about  its  desirability  on  high-tension  work. 

P.  M*  Lincoln. 

Oil  switches  should  be  capable  of  breaking  short-circuit 
capacity  of  generators  connected. 

P.  C.  Oscanyan* 

M  10.  In  ivlring  ffrom  generator  to  switchboard  for  2-phase 
work.  Is  K  better  to  use  a  conduit  ffor  each  phase  or  to  put  all  ffour 
wires  In  a  single  conduit? 

If  clay  or  wood  conduit,  use  conduit  for  each  phase. 

H.  Clyde  Parrish. 
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With  any  kind  of  conduit  excepting  iron  I  should  put  each 
phase  in  a  separate  duct.  With  iron  conduits  I  should  put  all 
four  wires  in  a  single  duct. 

P.  C.  Sargent. 

Other  conditions  being  equal,  it  would  be  better  to  use  one 
conduit  for  each  phase. 

M*  C«  Turpki. 

Mil*  With  2S00-volt,  3-pha8e,  60-cycle  generators,  which  is 
considered  the  best  practice  for  connecting  the  generator  with  the 
switchboard — three-conductor  lead-covered  cables;  three-conductor 
rubber-covered  cables  in  conduit;  three  separate  rublier-covered  cables 
In  one  conduit,  or  three  single-conductor  lead-covered  cables  bunched 
together?  There  is  not  room  to  run  single-conductor  cables,  each  In 
its  own  conduit.  Tlie  space  under  the  floor  where  tlie  cables  run  has 
more  or  less  water  in  K  during  spring  freshets.  Explain  Marry  loop 
method. 

Use  three  single-conductor  lead-covered  cables  bunched 
together. 

H.  Clyde  Parrlsh. 

Three-conductor  lead-covered  cable. 

F.  C.  Sargent 

Three-conductor  lead-covered  cable  is  the  best  practice ;  but , 
cable  should  be  tested  with  a  large  factor  of  safety  for  voltage 
used,  should  have  ample  ampere^carrying  capacity  and  should 
be  provided  with  "bells"  at  the  ends  to  widen  the  lead  sheath. 
Bells  should  be  filled  with  an  asphaltum  insulating  compound 
or  so-called  "coil-filler." 

H.  e.  Stoddard. 

Generally  up  to  plants  of  the  largest  size,  lead-covered, 
3-conductor  cable  will  be  found  sufficient.  Where  there  is  water 
the  cables  should  always  be  lead-covered. 

Geo.  Ross  Green. 

M  12.  In  a  small  station  of  about  SOO-Mlowatt  capacity,  60- 
cyde,  3-phase,  for  mixed  po%^r  and  Hgliting  load,  is  the  use  off  three 
ammeters  on  generator  panels,  instead  off  one,  worth  the  difference 
in  cost?  The  power  feeder  panels  are  fltted  with  three  ammeters; 
the  lighting  feeders,  single-phase,  with  one  each. 
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I  should  recommend  using  three  ammeters,  as  it  is  the  only 
method  of  quickly  and  accurately  telling  whether  or  not  your 
load  is  balanced.  This  is  certainly  worth  the  difference  in  cost, 
but  I  should  only  have  one  ammeter  on  the  power-feeder  panels. 

F.  C.  Sargent 

Modern  practice  seems  to  favor  the  use  of  one  ammeter  with 
ammeter  jacks  so  that  the  same  ammeter  can  be  put  in  any  phase. 

P.  M«  Lincoln* 

Most  assuredly.  Otherwise,  there  would  be  no  method  of 
telling  whether  the  three  phases  of  the  machine  were  balanced 
or  not. 

M*  C.  Turpln. 

M  IS.  Which  is  better  to  install  on  aKernating-current  light  and 
power  feeders  of  2800  volts — instantaneous  or  time-element  circuit- 
breakers? 

On  modern  types  of  switchboards,  time-element  circuit- 
breakers  are  used. 

H.  Clyde  Parrfsh. 

Time-element  circuit-breakers. 

J.  8*  Reesman. 

We  have  both  in  use ;  but  I  prefer  the  time-element  circuit- 
breaker,  for  the  reason  that  any  instantaneous  short-circuit  or 
trouble  on  lines  which  does  not  amount  to  anything  does  not 
open  the  circuit  with  a  time-element  breaker,  whereas  it  does  with 
the  instantaneous.  It  is  also  possible  with  the  time-element 
breaker  to  burn  a  circuit  clear  of  trouble. 

F.  C.  Sargent. 

Time-element  circuit-breakers  are  usually  preferable  on  2300- 
volt  alternating-current  circuits  for  light  and  power  where  the 
circuit  carries  a  relatively  small  part  of  the  'bus  energy.  A 
circuit  usually  supplies  a  considerable  area,  and  service  should 
be  maintained  if  possible.  If  time-element  devices  are  used, 
the  line  in  case  of  grounding  may  bum  itself  clear  and  allow 
the  district  between  the  station  and  the  burnout  to  still  be 
supplied.  Time-element  circuit-breakers  also  allow  continuous 
service  for  peak  overloads  of  short  duration  where  instantaneous 
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ones  would  interrupt  it.  If  the  energy  transmitted  by  the  cir- 
cuit is  a  relatively  large  part  of  the  station's  output,  instantaneous 
opening  devices  may  be  desirable  in  order  not  to  disturb  the 
system  as  a  whole. 

F.  C.  Clark. 

Instantaneous  circuit-breakers  are  entirely  satisfactory,  pro- 
vided they  are  set  sufficiently  high  not  to  open  unless  there  is  a 
"short"  or  extremely  heavy  overload. 

M*  C.  Turpin. 

All  depends  on  the  system  as  a  whole.  If  the  switch  con- 
trolling the  circuit  is  the  last  of  a  series  beginning  at  the  gen- 
erating station,  no  time-element  breakers  should  be  used. 

Geo*  Ross  Green* 

Time-element  circuit-breakers  where  the  time  is  adjustable 
would  certainly  be  preferable  to  instantaneous  breakers. 

W.  A.  Carter* 

M  14.  Are  po%ver«ffactor  Indicators  used  with  single-phase  ma- 
chines supplying   125«cycle  circuits? 

Power-factor  meters  are  not  manufactured  for  125-cycle 
circuits,  for  the  reason  that  practically  no  power  is  supplied  at 
this  frequency  and  consequently  no  demand  has  been  made  for 
them.  The  frequency  is  now  obsolete,  or  nearly  so,  consequently 
no  power-factor  meters  are  used. 

M*  C*  Turpin* 

There  is  practically  no  call  for  power-factor  meters,  either 
single-phase  or  polyphase,  on  125-cycle  circuits.  The  125-cycle 
generating  outfit  is  practically  obsolete. 

P.  M.  Lincoln* 

M  18*  Describe  connections  and  action  of  the  frequency  Indi- 
cator? 

In  a  frequency  indicator  there  are  two  coils  at  right  angles 
to  each  other,  in  series  with  one  of  which  is  inductance  and  with 
the  other  resistance.  At  the  centre  of  the  coils,  and  free  to 
revolve,  is  a  small  iron  bar  under  the  influence  of  the  fields  of 
both  coils.    The  reactance  of  the  coil  containing  inductance  will 
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vary  with  change  of  frequency,  changing  its  field  strength,  the 
field  of  the  coil  containing  resistance  remaining  constant,  so  the 
small  iron  bar,  being  under  the  influence  of  the  field  of  both  coils, 
will  change  its  position  with  change  of  field  strength  of  one  coil 
due  to  change  of  frequency. 

B.  J*  Denman. 

In  general:  In  the  commercial  measurements  of  electrical 
quantities,  that  of  current  is  the  only  one  in  which  the  measure- 
ment is  directly  referred  to  the  quantity  in  question.  In  an 
ammeter  the  effect  produced  by  the  current  is  directly  the  means 
of  indication.  For  measurement  of  potential  it  is  necessary  to 
refer  to  the  current  that  will  flow  in  a  circuit  of  known  resist- 
ance. A  possible  exception  to  this  may  be  found  in  the  spark- 
gap  method  of  potential  measurements.  In  the  measurement 
of  frequency  we  are  dealing  with  the  cycle  changes  of  another 
quantity,  that  of  potential,  and  as  usually  the  changes  occur  too 
rapidly  to  be  observed  directly  by  a  potential-measuring  device, 
it  is  also  necessary  to  resort  here  to  an  indirect  method  of 
observation.  Instruments  now  in  commercial  use  operate  on 
ofte  or  the  other  of  the  following  principles,  namely:  the  sensi- 
tiveness of  a  vibrating  reed  to  respond  to  an  operating  force  of 
the  same  frequency  only,  and  the  change  in  impedance  produced 
in  inductive  circuits  by  change  of  frequency.  Instruments  of  the 
first  type  usually  consist  of  a  number  of  steel  reeds  tuned  to 
various  pitches  over  a  certain  range  of  vibration.  The  reeds  are 
placed  within  the  attractive  influence  of  a  magnet  that  is  ener- 
gized by  a  potential  the  frequency  of  which  it  is  desired  to 
obtain.  The  general  construction  of  an  instrument  of  this  type 
is  comparatively  simple,  as  it  has  no  moving  parts  on  pivots  or 
bearings.  To  obtain  the  best  results,  it  is  necessary  that  the 
potential  be  maintained  at  a  value  that  does  not  diflfer  greatly 
from  that  for  which  the  instrument  has  been  designed,  as  with 
too  low  a  value  the  amplitude  of  vibrations  will  not  be  sufficient 
to  be  readily  observed.  With  too  high  a  value  a  number  of  reeds 
differing  in  pitch  from  that  of  the  circuit  may  start  into  vibra- 
tion, with  varying  amplitude  as  they  come  into  and  out  of  syn- 
chronism with  the  magnetic  field.  In  view  of  this,  and  from  the 
fact  that  at  the  best  the  readings  are  largely  a  matter  of  estima- 
tion, this  type  of  meter  has  not  come  into  very  extended  use 
in  this  country. 
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A  simple  instrument  of  the  second  type  would  consist  of  an 
ammeter  connected  in  circuit  with  an  impedance  of  known  value 
and  across  a  circuit  of  known  potential.  From  the  current 
reading  obtained  and  the  known  value  of  potential  and  impe- 
dance, the  frequency  may  be  obtained  by  calculation.  To  make 
the  instrument  direct-reading,  it  would  be  necessary  to  maintain 
the  potential  at  some  fixed  value  or  to  introduce  some  compensat- 
ing device  in  the  instrument — the  latter  principle  being  the  orte 
employed  in  most  instruments  now  in  commercial  use.  The 
construction  in  general  consists  of  an  operating  element  in  series 
with  an  inductive  resistance  and  a  retarding  or  compensating 
element  in  series  with  a  non-inductive  resistance.  No  controlling 
spring  is  used,  the  retarding  element  taking  its  place.  If  the 
torque  of  the  operating  and  the  retarding  element  varies  in  the 
same  ratio  with  the  changes  of  voltage,  the  instrument  will  give 
indications  that  are  independent  of  changes  of  voltage. 

The  chief  causes  that  would  produce  variation  of  reading 
with  change  of  voltage  are : 

First — Increase  of  non-inductive  resistance,  due  to  heating  on 
high  voltages. 

Second — Change  of  permeability  of  iron  in  inductive  resist- 
ance with  change  of  current. 

Third — Dissimilarity  of  ratio  between  torque  and  voltage  of 
operating  and  retarding  elements. 

The  first  may  be  minimized  by  keeping  the  heating  effect 
of  the  current  low  and  using  a  wire  of  a  low  temperature 
coefficient.  The  second  will  always  be  present  to  a  greater  or 
less  extent,  but  it  may  be  corrected  by  combining  it  with  the 
third  in  such  proportion  that  the  two  will  cancel  out. 

The  general  construction  of  the  instrument  may  be  such  that 
it  will  harmonize  in  appearance  and  method  of  reading  with 
those  of  other  instruments  that  may  be  used  in  the  same  installa- 
tion, and  from  the  manufacturers'  standpoint  it  possesses  the 
advantage  of  using  parts  that  are  interchangeable  with  other 
instruments,  such  as  voltmeters  and  ammeters. 

P.  ^lacGahan. 

M  16*  What  method  is  used  In  testing  for  grounds  with  a  mliil- 
voltmeter?    How  Is  result  determined? 

A  millivoltmeter  for  use  in  testing  grounds  must  be  used 


Mi7  M— SWITCHBOARDS,  INSTRUMENTS,  ETC.      in 

in  connection  with  a  resistance  sufficiently  high  to  prevent  dam- 
age to  the  instrument,  even  though  the  full  line  voltage  is 
across  the  instrument  and  resistance  in  series.  Connections 
should  be  such  that  the  current  passing  through  the  insulation 
or  fault  to  be  determined  passes  also  through  the  instrument 
and  resistance.  The  total  voltage  across  the  instrument  with 
its  resistance  and  the  ground,  L  e,,  the  line  voltage,  should 
also  be  taken.     The  resistance  of  the  ground  is  calculated  by 

the  following  formula :    R  =  -^^        ^  r,  where  V  is  the  line 

voltage  used  in  making  the  test,  V^  the  reading  of  the 
voltmeter  in  series  with  the  fault,  r  the  resistance  of  the  volt- 
meter and  resistance  in  series,  and  R  the  resistance  of  the  fault 
under  measurement. 

C.  E.  Skinner. 

M  1 7.  Is  It  advisable  to  tie-In  Edison  underground  feeders  solid 
at  the  station  end  or  should  they  be  fused?  AH  mains  are  fused  at 
lunctlon  boxes. 

M  I8«  Describe  any  successful  commercial  Installation  of  mer- 
cury-arc rectifiers  used  as  lightning  arresters. 

So  far  as  the  writer  is  aware,  mercury-arc  rectifiers  have 
never  been  commercially  used  as  lightning  arresters. 

P.  M.  Lincoln. 

M  1 9.  Give  l>est  method  of  regulating  voltage  on  distributing  end 
of  high-tension  transmission  line  carrying  both  railway  and  lighting 
load. 

Place  automatic  feeder-regulators  in  the  lines. 

M*  C.  Turpln. 

There  is  a  considerable  number  of  voltage  regulators  that 
can  be  used  for  regulating  transmission-line  voltage.  One  that 
has  been  suggested,  which  I  consider  a  most  excellent  plan,  is 
to  use  a  synchronous  motor  at  the  substation  having  its  field 
controlled  by  a  Tirrill  regulator.  The  reaction  of  the  synchronous 
motor  on  the  line,  if  its  capacity  be  large  enough,  will  give  a 
perfect  voltage  regulation  at  the  substation  independent  of  the 
voltage  variations  that  may  occur  on  the  transmission  line.    The 
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range  of  regulation  can  be  increased,  if  necessary,  by  putting  a 
reactance  between  the  transmission  line  and  the  substation,  so 
that  all  the  current  coming  from  the  transmission  line  passes 
through  the  reactances. 

P.  M*  Lincoln. 

M  20.  What  Is  the  best  arrangement  off  switchboard  ffor  plant 
off,  say,  leo-kw  capacity,  with  two  machines,  and  where  the  distribu. 
tlon  off  different  circulto  ffor  the  office  building  are  to  be  on  same 
board? 

The  accompanying  sketch  shows  an  arrangement  of  switches 


Switchboard  Arrangement 

and  meters  for  generators  and  distributing  circuits  of  a  no-volt 
system  for  lights  and  small  power  for  an  office  building. 

6«  M*  ArmbrusU 

Would  suggest  one  panel,  either  of  slate  or  marble,  to 
control  the  two  generators  and  one  panel  to  control  the  feeder 
switches  of  as  many  circuits  as  desired.  Switches  to  be  arranged 
so  that  the  generators  could  be  run  in  multiple  or  on  separate 
buses  if  so  desired;  the  feeder  switches  made  double-throw  so  as 
to  be  used  on  either  machine,  and  a  tie-switch  between  the  'bus- 
bar, would  enable  running  the  machines  in  parallel. 

M*  6.  Turpln. 
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M  21.  What  has  been  the  experience  of  central  stations  or  power 
plants  with  regard  to  cables  between  generators  and  s%vitchboard  for 
alternating-current,  low-potential  (500  volts  or  under)  and  large  cur- 
rents, say  from  100  amperes  up?  (a)  With  duplex  or  three-wire 
cables  in  lead  sheath?  (b)  Rubber-covered  single-conductor  cables? 
(c)  Single-conductor  cables  with  other  insulation  than  rubber?  (d) 
Have  there  i>een  any  lcno%vn  cases  of  trouble  due  to  abrasion  of  insu- 
lation by  dra%ving  cables  b  and  c  through  conduits?  (e)  Have  there 
been  any  cases  of  trouble  due  to  moisture?  (f)  Have  there  been 
any  cases  of  fire? 

^1  22.  in  the  case  of  a  three-phase  switchboard,  what  is  the 
practice  with  regard  to  (a)  mounting  one  or  three  ammeters  on  the 
generator  and  feeder  panels;  (b)  two  or  three  indicating  wattmeters 
on  the  generator  panels;  (c)  using  a  po%^r-factor  indicator  to  take 
the  place  of  the  indicating  wattmeters? 

The  writer  recommends  (a)  three  ammeters  on  generator 
panel;  (b)  one  polyphase  indicating  wattmeter  on  generator 
panel. 

F.  C.  Sargent. 

(a)  One  ammeter  with  ammeter  jacks  seems  to  be  the 
most  desirable  combination,  (b)  A  single  polyphase  indicating 
wattmeter  has  many  advantages  that  neither  of  the  proposed 
alternatives  has. 

P.  M*  Lincoln. 

The  general  practice  is:  (a)  mount  three  ammeters  on  the 
generator  and  feeder  panels;  (b)  two  indicating  wattmeters  on 
the  generator  panels;  (c)  it  is  not  a  satisfactory  scheme  to  use 
power-factor  indicator  in  order  to  determine  amount  of  power 
delivered  over  any  circuit,  for  the  reason  that  this  would  necessi- 
tate a  calculation  by  the.  engineer,  which,  of  course,  is  not  desir- 
able, as  he  would  usually  desire  to  tell  this  at  a  glance. 

M*  C.  Turpin. 

M  28.    What  is  the  status  of  the  alternating-current  reverse  relay? 

The  present  standing  of  this  apparatus  is  fully  described 
in  the  Electric  Journal,  August,  1906.  This  form  of  relay  has 
been  in  successful  operation  at  some  of  the  largest  power  plants 
in  the  country,  and  has  been  giving  the  absolute  satisfaction  that 
the  designers  anticipated. 

P.  MacGahan. 
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M  24.  Why  does  the  National  Electrical  Code  allow  molding  to 
be  used  for  electric  wires  but  condemn  a  wire  touching  «vood  any- 
where else? 

It  is  considered  as  being  a  conduit  for  the  wires  and  can 
only  be  used  on  outside  of  walls. 

J.  S*  Reesman. 

I  do  not  believe  any  one  can  give  a  good,  logical  answer  to 
this  question,  as  it  is  one  of  the  numerous  inconsistencies  in 
the  National  Electrical  Code, 

F.  C*  Sargent 

If  molding  has  at  least  two  coats  of  waterproof  paint 
or  is  impregnated  with  a  moisture  repellant,  and  is  properly 
made  according  to  the  requirements  of  the  Underwriters,  there 
is  practically  no  danger  from  this  source,  whereas  if  wires  are 
touching  wood  which  has  not  had  this  treatment  and  wires  lie 
open,  there  is  more  or  less  liability  of  fire  or  accident. 

C.  A.  Hatchings. 

M  28.  Is  It  advisable  to  attempt  to  Insulate  a  switchboard 
gallery? 

I  think  it  is  very  unwise  to  attempt  to  insulate  a  switchboard 
gallery,  particularly  in  a  station  constructed  ot  steel  and  con- 
crete. It  is  impossible  to  be  sure  that  a  gallery  can  be  kept  free 
from  grounds.  It  is  also  difficult  to  insulate  such  a  structure 
for  2000  volts,  and  I  do  not  see  how  any  one  can  depend  on  such 
insulation  to  prevent  accidents.  It  is  certainly  much  safer  to 
have  all  structural  work  about  the  power  station  thoroughly 
grounded  and  all  apparatus  grounded  also,  such  as  frames  c»f 
.generators,  transformers  and  other  devices. 

J.  T.  Whittlesey. 
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N  I.  What  has  been  the  general  experience  In  actual  measure- 
ment of  static  and  running  friction  In  the  average  industrial  plants* 
such  as  textile  mills,  and  so  forth?     In  very  modem  installations  I 
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have  found  It  largely  In  excess  of  allowances  usually  made  by  engi- 
neering authorities  and  the  tables  of  the  machinery  dealers. 

The  result  of  many  years'  experience  leads  me  to  agree  most 
heartily  with  this  statement.  Engineering  authorities  and 
machinery  dealers  seldom  if  ever  calculate  on  the  use  of  poor 
lubricant,  misaligned  shafting,  settling  of  buildings  and  founda- 
tions, stiflf  belts,  poorly-aligned  belts,  poorly-balanced  pulleys, 
improperly-pitched  gears,  and  a  thousand  and  one  items  many  of 
which  are  in  most  cases  present. 

Chas.  B.  Burleigh. 

fi  2.  From  a  vertical  hydraulic  turbine,  where  floor  space  Is  no 
ob|ect,  is  It  better  to  run  a  quarter-twist  belt  to.  a  horizontal  line  of 
shafting  and  belt  this  shaft  to  the  generator,  or  to  tMse  a  bevel  gear 
and  pinion  to  drive  the  horizontal  shaft? 

Bevel  gear  is  less  likely  to  interrupt  service  and  costs  less 
to  maintain. 

The  Union  Elec  Co. 

Use  bevel  gear  and  pinion. 

H.  Clyde  Parrish. 

A  quarter-twist  belt  is  only  suitable  for  small  installations 
where  a  small  belt  is  used  and  only  a  small  amount  of  power 
transmitted.  For  50  horse-power  or  more  it  would  probably 
be  better  to  use  bevel  gear  and  pinion. 

H.  C.  Stoddard. 

N  3.  What  is  the  correct  shape  for  oil  rings  on  brass  bearings 
8.75  by  18  inches? 

N  4.  Should  the  oil  grooves  In  bearings  run  from  rings  to  cenfre 
and  end  of  bearing? 

Nearly  to  centre  and  to  end. 

J.  A*  Lane. 

Yes. 

H.  Clyde  Parrish. 

N  5.    What  can  be  done  to  insure  against  hot  boxes  on  machines? 

Heating  of  boxes  is  caused  by  weight  of  pull  on  shaft,  lack 
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of  lubrication,  and  improper  quality  of  lubricant.  Bearings 
sometimes  heat  because  boxes  are  not  long  enough  to  give  proper 
bearing  surface.  Large  shafts  sometimes  Cause  heating  because 
rim  speed  is  too  great  for  bearing.  In  case  of  heating,  feeding 
more  oil,  changing  the  kind  of  oil,  feeding  cylinder  oil,  putting 
a  spoonful  of  graphite  in  oil,  dropping  small  pieces  of  soap 
in  the  bearing,  or  putting  a  little  salt  or  powdered  sulphur  in 
the  bearing,  will  often  afford  relief.  Sulphur  is  not  a  lubricant, 
but  a  little  powdered  sulphur  seems  to  smooth  up  the  babbitt 
and  give  it  a  glaze  on  the  surface  which  aids  in  getting  a  hot 
box  into  shape.  In  extreme  heating,  waste  or  burlap  sacks 
dipped  in  water  and  put  on  outside  of  bearing  will  frequently 
aid.  Do  not  use  any  more  water  than  necessary,  particularly 
around  electrical  machinery,  and  never  put  water  inside  a  bear- 
ing. If  heating  is  caused  by  faulty  design  in  shaft  or  bearings, 
try  to  get  the  trouble  remedied.  If  by  lack  of  oil,  arrange 
the  oil-feed  so  as  to  secure  a  constant  supply  and  also  catch 
all  drips  to  be  filtered  and  used  again.  Sometimes  bearings 
have  a  hole  in  bottom  caused  by  a  flaw  in  casting,  and  oil  is 
running  out  as  fast  as  it  can  be  put  in.  Sometimes  ring  oiling 
bearings  have  no  communication  between  the  two  reservoirs 
so  that  oil  may  be  carried  up  by  one  oil  ring  and  runs  along 
top  of  shaft  to  other  reservoir,  so  one  reservoir  is  always 
empty  and  the  other  always  full.  The  remedy  is  to  connect  the 
bottom  of  two  reservoirs  with  a  piece  of  quarter-inch  pipe. 
In  case  of  hot  bearing  never  shut  down  entirely  until  bearing  is 
cool  enough  not  to  stick.  In  many  cases  it  is  not  necessary  to 
shut  down. 

H.  C.  Stoddard. 

L^se  plenty  of  clean  oil,  of  good  quality. 

B.  E.  Morrow. 
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0  1.  What  arc  the  maximum  and  minimum  limits  that  flood 
practice  dictates  for  the  amount  of  cylinder  oil*  of  engine  oil,  and  of 
waste,  that  may  be  used  per  unit  In  a  plant  of  500-kw  units,  lOOO-kw 
units,  and  1500-lcw  units?  AH  direct-connected,  condenslng-englne 
generator  sets. 
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0  2.  Give  a  simple  test  or  series  of  tests  that  may  be  applied 
without  an  extensive  laboratory  to  determine  a  good  cylinder  oil  and 
a  good  engine  or  <lynamo  oil. 

A  good  oil  should  have  the  following  properties  for  either 
engine  or  cylinder : 

1.  Body  enough  to  prevent  the  surfaces  to  which  applied 
from  coming  into  contact  (viscosity). 

2.  Freedom  from  corrosive  acids. 

3.  As  fluid  as  possible  with  required  body. 

4.  Minimum  coefficient  of  friction,  embodying  several 
properties. 

5.  High  flash  and  burning  points. 

6.  Freedom  from  elements  liable  to  produce  oxidation  or 
gumming. 

The  following  series  of  tests  can  be  applied  without  an 
extensive  laboratory,  and  will  determine  a  good  oil  or  bad  oil 
if  properly  carried  out : 

1.  Proper  viscosity  is  without  doubt  the  most  important 
qualification  of  a  good  oil,  and  with  a  careful  viscosity  test  a 
good  oil  will  not  be  rejected  nor  a  poor  oil  accepted.  Viscosity 
is  closely  related  to  the  density  of  an  oil.  The  simplest  means 
of  testing  the  viscosity  of  an  oil  is  to  determine  the  time  of  flow 
of  a  certain  volume  of  oil  through  a  small  orifice  as  compared 
with  time  of  flow  of  same  volume  of  a  good  oil  or  of  water ;  th^ 
substances  compared  to  be  tested  at  same  temperatures  and 
preferably  at  the  temperature  to  which  the  oil  is  to  be  subjected. 
A  cylindrical  vessel  (copper  or  glass  preferred)  with  an  orifice 
in  the  bottom  about  one-sixteenth-inch  or  less  in  diameter  should 
be  used.  Record  the  time  required  for  the  oil  to  flow  through 
the  orifice  and  then  for  a  like  volume  of  water  or  a  standard 
oil.  Where  large  quantities  of  oil  are  used  would  recommend 
the  purchase  of  a  viscosimeter,  several  types  of  which  are  in  the 
market.  The  following  viscosities  of  oil  as  compared  with  water 
have  been  determined  by  accurate  tests:  Prime  lard  oil,  3.6; 
sperm  oil,  2.2 ;  castor  oil,  2.6;  rapeseed.  4.2.  Temperature  during 
test,  68  degrees  Fahrenheit. 

2.  To  identify  an  animal  oil  or  a  vegetable  oil,  chlorine 
turns  animal  oil  brown  and  vegetable  oil  white. 

3.  Flash  and  burning  test:  Place  sample  of  oil  in  a  small 
dish  having  a  tight  cover  through  which  a  thermometer  can  be 
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inserted.  Make  a  small  hole  in  cover  to  allow  vapors  to  escape 
as  oil  is  heated.  Heat  the  vessel  slowly  through  a  layer  of  sand, 
gently  increasing  the  heat.  When  the  oil  is  hot,  pass  a  lighted 
match  or  flame  over  the  hole  in  the  cover  of  the  vessel,  observing 
the  temperature.  The  temperature  at  which  oil  flashes  is  the 
flash  point.  The  burning  point  is  obtained  by  continuing  the 
heating,  and  last  temperature  observed  at  time  oil  takes  Are  is 
burning  point 

4.  To  test  for  gumming  and  oxidation,  compare  time 
required  for  a  small  amount  of  oil  to  flow  down  a  smooth 
inclined  plane  with  the  time  required  for  a  like  amount  of  good 
oil  to  flow  down  the  plane. 

5.  Density.  Simplest  method  without  use  of  instrument 
is  to  find  the  loss  of  weight  of  same  body  in  oil  and  in  pure 
water.  Ratio  of  the  loss  will  be  the  density  as  compared  with 
water.  The  following  densities  have  been  determined  by  experi- 
ment: 

Kind  of  Oil  Dcrsliy 

Animal  0.62  to  0.89 

Sperm  at  jg**  F 0.88 

Rapeseed  0.91 

Cottonseed 0.92 

K.  W.  Alger. 

Refer  to  Oil  Analysis,  by  A.  H.  Gill,  published  by  J.  B. 
Lippincott  Company.  Detailed  answer  too  long  to  give  in 
Question  Box, 

C.  E.  Skinner. 

0  3.  Explain  test  for  determining  viscosity  of  machine  lubricat- 
ing oIL 

See  answer  to  O  2. 

K.  W.  Alger. 

0  4.  in  8  lubricating  oil,  wfiat  Is  tlie  relation  of  viscosity  to  tlie 
value  of  tlie  oil  as  a  lubricant? 

See  answer  to  O  2. 

C.  E.  SMnncr. 

0  5.  In  lubricating  an  engine  cylinder  is  there  any  economy 
effected  in  feeding  a  smaller  drop  at  more  frequent  intervals?  If  so, 
has  it  been  successfully  accomplished? 
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P  1*  Have  crcosoted  poles  been  used  to  any  extent,  and  have 
they  proven  as  good  as  other  poles? 

Creosoted  poles  have  not  been  used  to  any  extent  for  elec- 
tric-light work  where  the  voltage  is  iioo  or  over.  They  are 
better  than  ordinary  poles  so  far  as  long  life  is  concerned,  but 
not  in  any  other  respect. 

A.  T.  Uoyd. 

I  have  used  creosoted  yellow-pine  poles,  sawed  to  an  octag- 
onal cross-section,  rather  generally  for  underground  distributing 
poles  and  to  a  slight  extent  for  line  poles.  The  creosoted  poles 
used  for  underground  distributing  poles  have  proven  better  than 
chestnut,  by  reason  of  their  longer  life.  The  creosoted  line  poles 
have  not  been  as  satisfactory  as  chestnut  poles,  for  the  reason 
that  they  are  not  so  strong  as  live  chestnut;  we  have  found 
them  much  more  liable  to  snap  off  or  buckle. 

John  J.  Gaffney. 

P  2.  Foreign  practice  having  shown  that  the  life  of  poles  can  be 
materially  increased  by  proper  impregnation,  %vhy  is  not  this  method 
more  generally  used  in  this  country? 

Although  it  is  true  that  both  foreign  and  American  practice 
have  shown  that  the  life  of  poles  can  be  greatly  lengthened  by 
impregnation  with  proper  antiseptics,  several  factors  have  tended 
to  retard  the  general  adoption  of  the  methods,  even  though  their 
economy  has  been  fully  demonstrated.  It  is  only  within  the  last 
few  years  that  the  rapidly  increasing  price  of  structural  timber 
and  the  difficulty  of  obtaining  an  adequate  supply  at  any  price 
have  brought  about  a  realization  of  the  danger  of  a  serious 
shortage.  The  high  cost  of  preservatives  and  labor  in  this 
country,  in  proportion  to  the  prices  for  untreated  timber  that 
formerly  prevailed,  made  frequent  renewals  more  profitable  than 
preservative  treatment.  The  uncertainty  of  economic  conditions, 
trade  competition,  and  the  desire  to  obtain  the  largest  possible 
dividends,  have  also  prevented  the  consumers  of  poles  and  simi- 
lar timbers  from  making  a  large  present  investment  that  will 
bring  in  no  returns  for  several  years  or  until  the  end  of  the 
natural  life  of  the  timbers.     It  is  significant  that  railroad  sys- 
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tems,  electrical  and  mining  companies,  and  other  large  users  of 
structural  timbers,  have  now  realized  that  the  artificial  preserva- 
tion of  their  timber  is  an  economic  necessity  and  an  extensive 
development  of  the  industry  may  undoubtedly  be  expected  in 
the  next  few  years. 

Wm.  L.  Hall,  Chief  Forest  Service. 

The  comparatively  small  use  of  creosoted  poles  in  this 
country  is,  I  think,  due  to  the  fact  that  almost  unlimited  amounts 
of  good,  live  chestnut  poles  can  be  obtained  at  small  cost,  sup- 
plying a  much  cheaper  pole  than  the  treated  pine  pole.  There 
are,  moreover,  comparatively  few  plants  in  this  country  that  are 
equipped  for  creosoting  poles  longer  than  30  or  35  feet. 

John  <!•  Gaffney. 

P  8*  How  much  can  the  life  of  poles  be  prolonged  by  the  best 
method  of  Impregnation  7 

Just  what  increase  in  length  of  service  will  be  brought  about 
by  the  open-tank  or  brush  treatment  can  not  be  definitely  stated, 
as  all  the  work  under  American  conditions  has  been  too  recent  to 
permit  the  decay  of  the  poles.  It  is  well  known  that  a  thorough 
impregnation  with  a  good  g^ade  of  creosote  will  render  wood 
immune  to  decay  for  a  long  term  of  years,  and  judging  from 
the  condition  of  the  butts  of  the  poles  after  treatment  by  the 
open-tank  process,  and  from  our  knowledge  of  the  antiseptic 
qualities  of  the  preservative,  there  can  be  little  doubt  as  to  the 
securing  of  a  decided  increase  in  life.  It  can  be  said  without 
hesitation  that  this  increase  will  be  more  than  sufficient  to  repay 
the  cost  of  the  treatment. 

Wm.  L.  Hall,  Chief  Forest  Service. 

Some  information  regarding  this  and  the  two  following 
questions  will  be  found  in  a  paper  published  by  the  United  States 
Department  of  Agriculture,  entitled,  Prolonging  the  Life  of 
Telephone  PoleSy  by  Henry  Grinnell,  assistant  forest  inspector, 
of  the  Forest  Service.  This  paper  can  be  obtained  free  of  charge 
by  addressing  the  United  States  Department  of  Agriculture, 
Division  of  Publications,  and  asking  for  Separate  No.  395,  Year 
Book  1905. 

E.  J.  Fowler. 
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It  is  uncertain  how  much  the  life  of  a  pole  can  be  prolonged 
by  the  best  method  of  impregnation,  which  is  probably  that  of 
creosote  oil.  The  life  of  a  pole  thus  treated  is  certainly  at  least 
two  or  three  times  that  of  an  untreated  pole. 

John  J.  Gaffney. 

P  4.  If  by  means  of  Impregnation  the  life  of  a  pole  can  be 
doubledt  ivhat  percentage  of  Increase  In  the  price  of  the  pole,  due  to 
the  treatment,  can  be  considered  a  good  Investment? 

In  considering  what  increase  in  the  present  cost  of  a  pole 
is  justified  in  order  to  secure  an  increase  in  life,  say,  of  100  per 
cent,  it  is  necessary  to  take  into  consideration  the  cost  of  replace- 
ment, of  transportation,  and  other  expenses  for  renewal,  which 
the  preservative  treatment  eliminates,  as  well  as  the  probable 
rise  in  price  of  pole  timber.  Just  how  much  all  these  will  amount 
to  must  depend  on  too  many  varying  conditions  to  permit  of  a 
definite  answer  for  all  species.  However,  if  the  charges  for 
transportation  and  setting  are  included  in  the  first  cost  of  pole, 
there  is  little  reason  why  the  increase  in  cost  for  preservation 
should  not  be  in  proportion  to  the  increased  life  that  the  treat- 
ment will  secure. 

Wm.  L.  Hall,  Chief  Forest  Service. 

From  50  to  75  per  cent. 

John  J.  Gaffney* 

See  answer  to  P  3 

E.  i.  Fowler. 

P  5.  What  results  have  been  obtained  In  the  treatment  of  poles 
to  prevent  decay  at  the  top  of  the  ground? 

After  the  poles  have  become  air-dry  the  following  treat- 
ment is  recommended : 

The  butts  of  the  poles  are  placed  in  an  open  iron  tank  con- 
taining a  sufficient  amount  of  creosote  (dead  oil  of  coal  tar)  to 
cover  them  to  about  one  foot  above  the  ground  line.  The  tank 
should  be  equipped  with  steam  coils,  or  so  arranged  that  fire  can 
be  placed  underneath.  The  temperature  of  the  oil  should  then 
be  raised  to  about  212  to  225  degrees  Fahrenheit,  and  for  most 
species  this   temperature   should   be  maintained   for  about  six 
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hours.  The  heat  should  then  be  shut  off  and  the  poles  allowed 
to  stand  for  several  hours  in  the  cooling  oil.  The  process  can 
be  somewhat  .hastened  by  allowing  the  hot  oil  to  run  out  and 
letting  in  the  cold  oil  simultaneously.  The  practicability  of  this 
method  has  been  fully  demonstrated  by  the  experiments  of  the 
Forest  Service.  Many  details,  however,  yet  remain  to  be  worked 
out  in  order  to  arrive  at  the  quickest  and  most  economical  method. 

A  cheaper  but  less  effective  treatment  can  be  g^ven  by  paint- 
ing the  butts  of  the  poles  with  two  coats  of  creosote,  or  of  car- 
bolineum,  applied  at  about  175  degrees  Fahrenheit.  The  results 
of  the  open-tank  process,  however,  are  much  more  desirable  in 
proportion  to  the  first  cost. 

The  open-tank  process  has  been  found  particularly  well 
adapted  for  such  species  as  southern  yellow  pine,  chestnut,  cedar, 
lodge-pole  pine  (the  so-called  "white  pine"  or  "bird-eye  pine" 
of  the  Rocky  mountains)  and  western  yellow  pine.  One  of  its 
principal  advantages  is  that  it  avoids  the  necessity  of  creosoting 
the  entire  pole,  while  in  most  situations  only  that  portion  at  or 
near  the  ground  line  is  subject  to  rapid  decay.  However,  in  very 
damp,  warm  situations,  such  as  are  found  along  the  Gulf  coast, 
it  is  often  necessary  to  creosote  the  entire  pole. 

Wm.  L.  Hall,  Chief  Forest  Service. 

See  answer  to  P  3 

E.  i.  Fpivler. 

We  have  had  no  experience  with  treating  poles  for,  say, 
10  feet  from  the  butt,  to  prevent  decay  at  the  ground  line.  I 
understand  that  successful  results  have  been  obtained  by  painting 
poles  with  pitch  for  a  distance  of  10  feet  from  the  butt. 

4lohn  J.  Gaffney* 

P  6*  Have  any  serious  accidents,  due  to  greater  liability  to 
ground,  occurred  wltli  creosoted  poles? 

•   Have  never  heard  of  any  serious  accidents  on  creosoted 
poles  due  to  greater  liability  to  ground. 

John  J*  Gafffney. 

P  7.  Is  there  any  objection  to  the  use  of  creosoted  poles  In  a 
small    plant   of   about   400-kw   capacity,    operating    twenty-four-hour 
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servlcct  ivhen  primary  feeders  are  protected  by  line  switches  so  that 
current  can  be  cut  off  of  any  section  of  line  when  doing  repair  work? 

Creosoted  poles  should  not  be  used,  on  account  of  their 
greater  conductivity.  It  will  not  always  be  advisable  to  cut  off 
primary  for  small  repair  work,  and  little  can  be  done  with  live 
wires  on  a  creosoted  pole. 

A.  T.  Uoyd. 

^  I  do  not  think  the  expense  warrants  the  use  of  creosoted 
poles,  but  I  see  no  serious  objections  to  using  them  if  you 
consider  them  worth  the  excess  in  cost. 

F.  C.  Sargent 

P  8*  What  would  be  the  average  age  of  chestnut  trees  from  which 
can  be  cut  poles  of  the  dimensions  given  in  these  specifications? 


jfth  Over  All 
in  Feel 

Minimum  Cir 
Six  Feet  from  Bate 

cumfc 

rerce 
Pop 

30 

37  Inches 

22  Inches 

35 

41 

«« 

22 

«4 

40 

44 

«« 

22 

«« 

45 

47 

«« 

22 

«« 

50 

50 

«4 

22 

«« 

55 

58 

«« 

22 

«4 

60 

57 

«« 

22 

«« 

The  age  of  chestnut  corresponding  to  the  specifications  you 
quote  varies  with  a  number  of  factors,  such  as  site,  origin,  com- 
position of  stand,  and  so  forth.  The  following,  however,  may  be 
considered  an  approximate  average  for  chestnut  grown  in  Mary- 
land : 


Minimam  Circumference 

Correspond  inir  Ages 

Six  Feet  from  Bate 

Trees  from  Seed 

Coppice 
43  years 

37  inches 

53  years 

41        * 

58      - 

48      ** 

44      •• 

63      *' 

54      " 

47      " 

68      " 

59      " 

50      " 

73      " 

65       *• 

53      ** 

78      -                   , 

72       •' 

57      " 

•4      '•                   1 

79      " 

The  taper  as  g^eat  as  that  called  for  in  the  specifications 
does  not  occur  except  in  abnormal  conditions.  The  average  top 
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circumference  of  poks  corresponding  to  the  above  classes  would 
vary  between  2$  to  30  inches. 

Win.  U  Hall,  Chief  Forest  Service. 


Leni^h 

Base 

Top 

Yean 

30  feet 

37 

inches 

22  inches 

30  to  35  years 

35     •* 

41 

22      " 

35   "  40    " 

40 

44 

t 

22      " 

40  ;    45    " 

45    " 

47 

i 

22 

45       SO 

50    " 

50 

* 

22      " 

50  "  55    " 

55    " 

•53 

* 

22 

55   "  60    " 

60    " 

57 

' 

22      ** 

60  "  65    " 

65    " 

57 

" 

22 

65   "  70    " ' 

4lohn 

J.  Gaffney. 

P  9*  Do  the  usual  specifications  given  for  butt  and  top  dimen- 
sions  of  cliestnut  poles  (see  question  No.  8)  agree  with  the  natural 
dimensions  of  the  tree? 


See  answer  to  P  8. 


Wm.  L.  Hall,  Chief  Forest  Service. 


Generally  speaking,  no.    Tree  that  will  give  required  butt 
will  generally  be  larger  at  top  than  the  specification  requires. 

P.  C.  Oscanyan. 


P  10.    Should  native  ivestem  poles  be  cut 
when  sap  Is  down? 


%vhen  sap  Is  up  or 


The  poles  should,  if  possible,  be  cut  in  the  winter  or  early 
spring,  both  because  the  physiological  condition  of  the  sap  at 
that  season  of  the  year  is  such  as  to  offer  least  encouragement 
to  the  development  of  wood-destroying  fungi,  and  in  order  that 
they  may  have  the  full  benefit  of  the  dry  weather  of  the  late 
spring  and  summer  for  seasoning. 

Wm.  L.  Hall,  Chief  Forest  Service. 


When  sap  is  down. 


J.  A*  Lane. 


Native  western  poles  should  be  cut  when  the  sap  is  up, 
thereby  prolonging  the  life  of  the  pole.  The  process  of  decay 
will  not  begin  so  soon. 

E.  A*  Taylor. 
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P  II.  Please  give  your  experience  In  the  use  off  cypress  poles, 
partlculariy  cypress  grown  on  high*  dry  ground* 

The  results  given  by  cypress  poles  vary  widely  with  the 
conditions  under  which  the  timber  is  grown.  The  swamps  along 
the  Gulf  coast  are  the  best  localities  for  the  species,  and  cypress 
grown  in  such  situations  is  among  the  most  durable  of  American 
woods.  When  it  g^ows  on  the  higher  lands  along  the  northern 
boundaries  of  its  range,  the  wood  is  decidedly  less  durable,  and 
is  otherwise  inferior  to  that  of  many  well-known  commercial 
species.  Its  chief  objection  for  use  as  poles  lies  in  the  tendency 
of  the  sap-wood  to  strip  off  from  the  hardwood,  rendering  the 
pole  difficult  and  dangerous  to  climb.  For  this  reason  it  is 
rejected  by  many  of  the  large  construction  companies  for  all 
work  that  requires,  frequent  climbing  of  the  poles. 

Wm.  L*  Hall,  Chleff  Forest  Service. 

P  12.  Locust  cross-arm  pins  being  scarce  and  hard  to  get, 
what  Is  taking  their  place? 

Birch  and  oak ;  also  steel  pins. 

It.  Clyde  Parrish. 

Steel  or  iron  pins  with  wooden  cobs. 

The  Edison  Elec  illg.  Co.,  West  Chester,  Pa. 

In  the  tropics  we  have  discarded  the  wooden  pins  on  account 
of  short  life  and  use  native  wood  for  poles  and  cross-arms,  with 
Beardsley  galvanized-iron  pins  secured  to  the  arm  by  the  bolt 
that  passes  through  the  arm  and  screws  into  the  iron  part  of  pin 
that  takes  the  insulator.  This  is  much  stronger  than  any  wooden 
pin,  and  as  only  an  eleven-sixteenths-inch  hole  is  bored  in  the 
arm,  the  arm  is  also  much  stronger. 

For  poles  we  use  jiqui  wood,  a  hard,  heavy  wood  that  does 
not  rot  at  the  surface  of  the  ground  as  do  cedar,  chestnut  and 
other  woods.  For  cross-arms,  jucaro  and  acauo,  which  are  about 
a  third  heavier  than  a  yellow-pine  arm  of  the  same  size. 

F.  V.  D. 

Black  birch. 

J.  F.  Dostal. 
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P  18.  Should  polc-ltne  hardware,  such  as  bolts,  coach  screws, 
ivashers,  cross-arm  braces,  anchor  or  ground  rods,  and  so  forth,  be 
galvanized  by  the  electrolytic  process  or  by  the  hot-galvanized,  or 
dipping,  process? 

Pole-line  hardware  galvanized  by  the  hot  process  has  given 
us  the  best  satisfaction. 

H.  B.  Gear. 

By  the  hot-galvanizing  or  dipping  process. 

H.  Clyde  Parrlsh. 

Most  engineers  demand  that  articles  when  galvanized  meet 
with  what  they  call  "four-immersion  test/'  and  to  accomplish 
this  the  hot-galvanizing  or  dipping  process  must  be  used.  This 
method  does  not  leave  the  coating  as  clean  and  smooth  as  the 
electrolytic  process,  but  the  coating  is  heavier,  tlierefore,  no 
doubt,  is  the  best  for  such  articles  as  anchor  rods,  cross-arm 
braces,  washers,  and  so  forth.  The  electrolytic  process  will 
stand  only  a  two-immersion  test,  but  I  believe  it  is  best  on  such 
articles  as  bolts,  lag  screws,  and  so  forth,  for  the  reason  that  the 
coating  is  left  clean  and  smooth,  while  with  the  other  process 
spelter  is  left  on  the  thread,  which  will  be  broken  off  when  the 
nut  is  screwed  on  the  bolt,  and  destroys  the  galvanizing  feature 
of  the  threaded  part  of  the  bolt. 

J.  8.  Reesman. 

Any  metal  used  for  outside  work  should  be  galvanized  or 
tinned  by  hot  or  dipping  process.  The  electrolytic  process  is 
defective  in  not  properly  covering  pinholes  or  other  defects  in 
the  surface,  and  these  imperfections  will  soon  be  attacked  by  the 
weather. 

C.  R.  Meston* 

All  the  hardware  we  use  on  our  construction  work  is  gal- 
vanized, and  it  seems  to  us  that  the  hot-galvanizeci»  or  dipping, 
process  is  much  more  durable  than  the  electrolytic  process. 

F.  C.  Sargent. 

Regarding  galvanizing  of  such  articles  as  contain  threads, 
like  nuts,  bolts  and  tumbuckles,  where  snug  fit  is  required,  m} 
experience  has  been  that  the  electrolytic  process  is  better,  as  in 
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the  employment  of  the  hot  process  for  this  kind  of  work  it  is 
necessary  to  run  over  the  bolt  with  a  die,  or  in  the  case  of  the 
nut  to  retap.  This,  of  itself,  would  remove  the  galvanizing  done 
by  the  hot  process,  but  the  electrolytic  process  deposits  a  coating 
only  a  few  thousandths  of  an  inch  thick,  which,  however,  is 
ample  for  protection  against  the  elements.  For  this  reason  we 
find  it  preferable.  In  the  case  of  coach  or  wood  screws  the  hot 
process  is  better,  as  it  gives  us  a  heavy  coating.  The  hot  process 
would  likewise  apply  better  to  washers,  cross-arm  braces,  and 
anchor  or  ground  rods,  from  the  fact  of  the  zinc  being  thicker. 

H.  Frederic  Frasse. 

P  14.  In  a  transmission  of  moderate  capacity,  docs  the  security 
against  damage  by  lightning  afforded  by  guard  ivires  offset  the  ex- 
pense and  the  liability  of  short-clrculting  by  fallen  guards? 

Most  transmission  lines  give  better  satisfaction  without  the 
use  of  overhead  ground  wires. 

H.  Clyde  Parrlsh. 

Yes. 

B.  J*  Denman* 

We  have  had  more  trouble  with  guard  wires  than  they  were 
worth. 

The  Edison  Elec.  Illg.  Co.,  West  Chester,  Pa. 

Opinions  vary  very  widely  in  regard  to  security  afforded  by 
overhead  grounded  wire.  In  any  event,  if  such  a  wire  be  installed 
there  is  no  reason  why  it  can  not  be  installed  in  such  a  manner 
as  to  practically  insure  that  it  shall  not  come  down  and  short- 
circuit  the  line. 

P.  M*  Uncoln. 

P  15*  Do  general  results  show  that  barbed  ivire  over  transmis« 
slon   line  is  really   any  protection   against   lightning? 

Yes. 

B.  J.  Denman. 

We  could  not  see  that  barbed  wire  afforded  protection  when 
used  over  Edison  3-wire  line. 

The  Edison  Elec.  Illg.  Co.,  West  Chester,  Pa. 
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P  16*  What  distance  apart  should  lightning  arresters  be  placed 
on  2800-volt  lines  In  order  to  obtain  the  best  protection? 

Half  the  value  of  lightning  arresters  depends  on  the  ground 
connection.  We  find  that  arresters  placed  at  all  points  where 
transformers  or  motors  are  connected,  with  a  ground  wire  on 
water  pipe  or  copper  plate  in  permanently  moist  earth,  give  the 
best  satisfaction. 

H.  Clyde  Parrlsh. 

I  do  not  think  there  is  a  set  rule  governing  placing  of  light- 
ning arresters.  I  think  it  is  better  to  place  them  near  the  ends 
of  the  circuits,  also  in  localities  where  the  lines  are  lowest  with 
reference  to  the  sea  level.  From  observation  it  seems  to  me  that 
severe  storms  usually  follow  in  the  same  locality,  and  the  placing 
of  lightning  arresters  is  really  a  matter  of  local  conditions,  which 
should  be  carefully  studied.  In  one  place  with  which  the  writer 
is  connected  there  are  330  miles  of  streets  covered  with  power 
and  house-lighting  circuits,  and  we  have  no  lightning  arresters 
on  the  lines  at  all,  excepting  the  station  arresters.  To  my  knowl- 
edge, we  have  not  lost  over  two  transformers  in  six  years  from 
lightning. 

F.  C.  Sargent. 

The  protection  will  increase  with  the  number  of  arresters. 
The  Edison  Elec.  Illg.  Co.,  West  Chester,  Pa. 

P  17*  In  %vhat  parts  of  a  transmission  line  having  considerable 
difference  In  altitude  do  you  find  the  most  serious  effects  from  light- 
ning  discharges? 

In  the  valleys. 

P.  C.  Oscanyan. 

P  18.  Has  any  one  any  data  on  difference  of  potential  between 
different  parts  of  a  transmission  line,  due  to  differences  In  altitude? 

P  19*  Are  there  any  objections  to  putting  high-tension  wires 
(2800  voKs)  In  lead  sheaths  for  overhead  work?  if  so,  %vhat  are 
they? 

A  few  years  ago  suit  was  instituted  against  our  company 
for  $20,000  damages,   the  action  being  brought  on  the  charge 
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that  the  wires  in  question  did  not  have  the  proper  insulation. 
Several  men  were  at  work  repairing  the  side  of  a  frame  build- 
ing and  in  order  to  do  so  they  worked  from  the  top  of  a  small 
extension  having  thereon  a  tin  roof.  Running  diagonally  across, 
seven  feet  above  this  roof,  was  a  pair  of  wires,  2400  volts,  carry- 
ing current  to  transformers  which  furnished  light  to  this  build- 
ing. One  man  (the  plaintiff)  admitted  on  the  witness  stand  that 
he  saw  the  lights  burning  in  this  particular  building  and  thought 
the  wires  above  the  extension  were  the  source  of  supply.  Yet 
very  often  he  would  run  his  hand  along  the  wires  to  show  his 
fellow  workmen  they  were  harmless.  One  wet  morning  he  got 
caught.  After  staying  in  the  hospital  about  six  months  he  was 
discharged,  having  lost  four  fingers,  part  of  a  foot,  and  his  hear- 
ing. The  plaintiff  produced  many  New  York  expert  electricians 
to  testify  that  if  lead-sheathed  cable  had  been  used  the  accident 
would  not  have  occurred;  on  cross-examination  they  all  agreed 
that  the  lead-sheathed  would  be  the  most  dangerous  (to  human 
life)  for  the  following  reasons :  If  a  lineman,  who  had  worked 
on  this  cable  at  any  place  to  where  it  extended,  in  making  a 
tap  or  joint  had  been  careless  in  letting  the  lead  sheathing  touch 
the  conductor,  or  a  boy  with  a  gun  had  shot  through  the  cable 
making  circuit  between  the  conductor  and  lead,  then  the  cable 
would  be  a  safe  death  trap.  Our  wire  was  three-braid  weather- 
proof, and  it  was  proven  that  no  insulation  was  absolutely  safe 
(to  human  life).  The  judge  granted  a  non-suit,  stating  that 
the  company  had  shown  that  the  three-braid  weatherproof  wire 
was  the  standard  wire  used  in  this  country  for  overhead  electric 
distribution  and  that  lead-sheathed  cable  would  be  more  danger- 
ous to  life  from  the  fact  that  the  lead  covering,  while  containing 
some  merits,  may  become  "alive"  at  any  minute.  All  electric 
wires  carrying  current,  alive  or  dead,  are  dangerous. 

W.  W.  Titzell. 

The  objection  to  using  lead-covered  cable  for  overhead  work 
is  the  weight,  cost,  and  care  necessary  in  making  taps.  Modem 
pole-line  construction  has  reached  a  point  when  2300-volt  wires, 
properly  put  up,  give  very  little  trouble. 

H.  C.  Stoddard. 

The  prohibiting  objection  is  the  expense. 

B.  E«  Morrow. 
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P  20*  Considering  cost  and  difficulty  In  making  good  Joints, 
does  aluminum  show  any  advantage  over  copper  for  htgh-tenston* 
long-distance  transmission  7 

The  cost  of  making  joints  in  aluminum  conductors  on  long- 
distance, high-tension  transmission  lines  averages  about  0.2  per 
cent  of  the  cost  of  the  conductor.  The  saving  in  the  original 
investment  varies  between  50  and  100  times  the  cost  of  making 
the  joints. 

William  Hoopes. 

The  Condor  Water  and  Power  Company,  Tolo,  Oregon,  has 
100  miles  of  20,000-volt  transmission  line  using  No.  i  seven- 
strand  aluminum  wire  that  has  been  in  operation  for  over  two 
years,  and  had  no  breaks  or  trouble  with  this  wire.  Joints  are 
made  with  the  aluminum  sleeve  twisted  with  two  monkey- 
wrenches,  and  the  joint  can  be  made  as  quickly  as  with  copper 
wire  of  the  same  size.  The  aluminum  wire  costs  less  than  cop- 
per of  the  same  carrying  capacity  and  is  lighter,  making  less 
strain  on  the  poles. 

H.  C.  Stoddard. 

P  21*  Is  there  a  line  fuse-box  made  that  Is  suitable  for  Installa- 
tion on  a  pole  and  ivlll  safely  stand  the  blowing  of  larger  than  80- 
ampere  fuses  on  short-drcuft  on  2200-volt  line? 

We  use  a  pole  oil  switch  for  cutting-off  a  short-circuit. 
We  believe  it  is  not  a  good  practice  to  put  fuses  in  2200-volt 


I 

I 

.1. 


Pole  Oil  Switch  for  Cutting  off  Short-Circtit 
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main  lines,  and  if  oil  switches  are  used  on  the  main  line  the  line 
can  be  cut  up  into  sections  in  case  of  trouble.  Sketch  herewith 
shows  switch  we  have  used  with  good  results. 

W.  E.  Holmes. 

The  General  Electric  Company  makes  a  line  cutout  box,  cata- 
logue No.  5696,  rated  at  100  amperes  at  2500  volts.  This  box 
has  an  expulsion-type  fuse  block  taking  an  aluminum  fuse* 
Though  some  failures  have  been  noted,  the  operation  of  the  box 
has,  on  the  whole,  been  successful. 

H.  L.  W.,  C.  C  I.  Co. 

The  writer  has  used  iron  fuse  block  No.  5696,  manufactured 
by  the  General  Electric  Company,  at  its  full  capacity  of  100 
amperes  at  2300  volts  on  outside  pole  lines  and  has  had  no 
trouble  with  same.  Fuses  have  blown  promptly  without  damage 
to  fuse  block. 

H.  C.  Stoddard. 

P  22.  Is  It  advisable  to  use  patent  screw  anchors  In  prefer* 
ence  to  using  a  **deadni^an**  for  anchoring  guy  wires  In  electric  light 
and  poDver  pole  lines?  What  has  been  the  practical  experience  with 
the  formery  especially  In  localities  %vhere  the  soil  Is  adapted  to  their 
use? 

Yes,  where  the  lines  are  not  very  heavy.  Under  ordinary 
conditions  the  screw  anchor  would  be  just  as  effective  and  far 
cheaper. 

'  N*  Read. 

In  street-lighting  work,  screw  anchors  are  satisfactory 
where  ground  will  permit. 

C  A*  Taylor. 

P  28.  (a)  What  method  Is  employed  In  dead-ending  heavy  wires 
carrying  current  at  2800  volts?  If  strain  Insulators  are  used«  describe 
them,    (b)  IMtto  for  0600  volts. 

We  dead-end  the  2300-volt  heavy  cables  with  a  double  Brook- 
lyn strain  insulator  fastened  to  a  through  bolt  in  double  arm. 

John  J.  Oaffiiey. 

In  dead-ending  lines  as  large  as  No.  0000  copper,  we  use  a 


13^ 


P— OVERHEAD  LINES 


P24 


double  arm  and  two  insulators.     We  use  strain  insulators,  but 
do  not  favor  them. 

N.  Read. 

P  24.  Describe  method  of  connecting  underground  services  at 
2800  volts  to  overhead  lines.  If  terminal  box  Is  used  for  end  of 
underground  cable*  give  sketch  or  description. 

I  use  an  oil  switch  with  brass  terminals  into  which  the  lead 
cable  can  be  threaded  and  the  conductor  attached  to  lug  inside 
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Oil  Switch  and  Connjcfions 


the  box,  the  other  terminals  being  connected  to  the  overhead 
lines.    See  sketch. 

W.  E.  Holmes. 

Connection  between  underground  and  overhead  lines  may 
be  made  through  either  subway  or  overhead  cutout  boxes,  con- 
sisting, in  either  case,  of  cast-iron  boxes  6  X  10  inches 
to  8  X  12  inches,  lined  with  porcelain  or  other  insulating 
material  carrying  fuse  clips  for  enclosed  fuses  or  solid-link 
connectors.  Cables  should  enter  these  boxes  through  water- 
tight bushings  and  door  made  water-tight  by  use  of  rubber 
gaskets.  Inadvisable  to  use  such  cutouts  in  manholes  not  con- 
nected to  drainage  system.  Except  for  the  smaller-size  taps, 
cutouts   described   have  not   proven   entirely   satisfactory   and 
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have  in  some  cases  been  replaced  to  a  considerable  extent  by  a 
form  of  porcelain  pothead  (G.  and  W.)  within  which  the  cables 
are  joined  through  male  and  female  slip  tubes  into  which  are 
"sweated"  the  respective  lugs  of  the  cables  to  be  joined.  This 
joint,  and  the  insulating  compound  surrounding  same,  is  pro- 
tected from  the  weather  by  a  porcelain  petticoat  which  slips  down 
over  the  pothead  when  the  connecting  lugs  (slip  tubes)  are 
joined  together. 

F.  8.  Chandler. 

The  safest  and  least  expensive  method  of  connecting  under- 
ground services  to  overhead  lines  consists  in  the  use  of  a  porce- 
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lain  sleeve  installed  as  a  pot-head  at  the  junction  of  the  cable 
and  the  overhead  wire.  This  sleeve  can  be  maintained  on  a 
cross-arm  near  the  top  of  the  pipe  so  as  to  leave  but  a  short 
length  of  cable  exposed  outside  the  pipe  and  the  rubber-covered 
weatherproof  wire  run  from  the  top  of  the  pot-head  to  the  over- 
head line.  This  pot-head  requires  no  box,  as  it  is  weatherproof 
and  will  occupy  a  minimum  amount  of  space  on  the  pole. 

H.  B.  Gear. 
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P  25.    Do  you  solder  all  Jofnts  In  overhead  lines? 

Joints  on  overhead  lines  should  always  be  soldered 

H.  Clyde  Parrish. 

J.  8«  Reesman. 

4.  H.  enriflht 

F.  C.  Sargent. 

M*  C.  Turpln. 

W*  fM»  Scott* 

We  solder  all  joints,  to  reduce  line  loss  and  to  increase  the 
mechanical  strength  of  the  connection. 

A*  T.  Uoyd. 

All  joints  on  copper  lines  should  be  soldered  except  when 
hard-drawn  copper  is  used.  In  that  case  it  is  advisable  to  use 
some  form  of  joint,  such  as  Mclntire,  to  avoid  interfering  with 
the  temper  of  the  wire. 

With  aluminimi  conductors,  it  is  necessary  to  use  some  sort 
of  mechanical  joint,  as  soldering  of  aluminum  is  not  practicable. 

H.  H.  Bamest  Jr. 

It  is  customary  to  solder  all  joints  in  overhead  distribution 
wires.    All  series  wires  should  have  soldered  joints. 

C  A*  Taylor. 

Certainly.  The  solder  protects  the  joint  and  increases  carry- 
ing capacity. 

N*  Read. 

P  26.    What  Is  the  smallest  wire  you  use  on  overhead  lines? 

Number  six  B.  and  S.  gauge. 

w.  w.  ntzeiu 

M*  C.  Turpln. 


Number  eight. 


Number  ten. 


H.  Clyde  Parrish. 
W.  M*  Scott. 


J.  H.  Enriflht. 
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No.  6  B.  and  S.  gauge,  which  I  think  is  the  smallest  that 
should  be  used  in  any  construction  for  the  sake  of  mechanical 
strength. 

F.  C.  Sargent. 
John  J.  Gaffney. 

For  lines  exposed  to  snow  or  sleet  it  is  advisable  not  to  use 
a  smaller  copper  wire  than  No.  6  B.  and  S.  With  alumintmi, 
No.  3  B.  and  S.  should  be  taken  as  the  lowest  limit,  in  which 
case  it  is  preferable  to  use  a  stranded  conductor. 

H.  H«  Barnes*  Jr. 

No.  6  copper.  If  No.  8  were  used  the  spans  would  have  to 
be  shortened  and  the  increase  in  the  cost  of  poles  would  over- 
balance the  decrease  in  wire  cost. 

N«  Read. 

Smaller  wire  than  No.  8  hard-drawn  is  unsafe. 

The  Edison  Elec.  Illg.  Co.,  West  Chester,  Pa. 

P  27.  Has  It  been  found  practicable  and  profitable  to  revamlsh 
Insulation  off  overhead  wires  In  position,  ffor  the  purpose  off  prevent- 
ing deterioration?  Iff  so,  %vhat  coating  was  used  and  how  was  It 
applied? 

The  writer  does  not  believe  this  is  practical  or  profitable. 

F.  C.  Sargent. 

P  28.  What  precautions  should  be  used  when  tapping  or  repair- 
ing wires  carrying  2000  volts? 

Shut  off  the  current,  if  possible. 

H.  Clyde  Parrlsh. 

Put  rubber  gloves  on  a  lineman  who  knows  his  business. 

W.  W.  THzdl. 

Doing  the  work  in  fairly  dry  weather,  using  rubber  gloves 
and  ordinary  precautions. 

F.  C.  Sargent. 

We  have  only  very  careful  men  do  this  work,  and  see  that 
they  use  rubber  gloves. 

John  J.  Oaffney. 
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When  working  "hot"  use  rubber  gloves  and  be  sure  that 
the  workman  is  not  in  contact  with  any  other  wires,  also  that 
the  pole  is  dry.    In  short,  be  careful. 

N.  Read. 

Keep  clear  of  other  wires  and  grounds. 

W.  M*  Scott 


P  29.  Why  has  direct-current,  high-tenston  transmission  been 
practically  neglected  In  the  United  States? 

Because  of  the  difficulty  in  obtaining  direct  current  at  high 
voltage,  on  account  of  the  commutation  troubles. 

M*  C.  Turpln. 

An  alternating-current  system  has  a  lower  first  cost,  a  lower 
rate  of  depreciation,  is  less  expensive  to  operate,  has  a  higher 
efficiency  and  greater  simplicity,  than  a  direct-current  system. 
For  very  long  transmission  lines  the  harmful  influence  of  large 
inductance  and  charging  current  weighs  heavily  against  the 
many  advantages,  and  it  becomes  a  question  which  system  is 
the  better. 

John  Cyrus  DIstler. 

P  80.  What  are  the  advantages  off  the  Y  over  the  delta  con- 
nection?   Grounded  and  ungrounded  neutral. 

If  transformer  or  armature  windings  are  delta-connected 
the  pressure  across  the  terminals  of  one  phase  is  the  same  as 
that  of  the  circuit  to  which  they  are  connected,  but  in  the  case 
of  a  star  connection,  each  winding  furnishes  only  58  per  cent 
of  the  line  or  'bus  pressure.  The  current  in  one  leg  of  a  delta 
winding  is  58  per  cent  of  the  line  current,  while  in  a  star 
system  each  leg  carries  the  full  line  current.  On  account  of  the 
above  pressure  relation,  much  smaller  transformers  may  be  used 
for  a  given  line  voltage  when  connected  in  star  than  if  con- 
nected delta.  Less  insulation  is  required  with  grounded  neutral 
than  when  left  ungrounded  or  when  delta  connection  is  employed, 
pressure  to  ground  being  58  per  cent  of  phase  pressures.     If 
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the  neutral  is  grounded  there  is  less  shock  on  connected  appara- 
tus if  the  transmission  line  becomes  grounded. 

Where  three  transformers  are  connected  in  delta  and  one 
bums  out,  it  may  be  disconnected,  and  3-phase  current  at  line 
pressure  may  be  obtained  from  the  other  two  on  open  delta  or 
Y  connection.  Where  the  neutral  is  grounded  on  both  ends 
3-phase  current  could  be  obtained  from  two  of  them,  but  it 
would  be  at  only  58  per  cent  of  the  normal  voltage  between 
phases  in  a  star-connected  system. 

F.  C.  Clark. 


When  using  the  Y  system,  voltage  can  be  increased  1.73 
times  with  the  consequent  saving  in  copper. 

|M.  C.  Tyrpln. 


With  transformers  Y-connected  the  voltage  on  each  primary 
coil  is  one- third  or  57.7  per  cent  of  the  line  e.m.f.  For  high- 
potential  transmission  this  allows  smaller  transformers  to  be 
used  and  the  installation  is  subjected,  normally,  to  only  57.7  per 
cent  of  the  voltage.  However,  the  size  of  the  wire  must  be 
increased  in  the  same  ratio.  Now,  in  small  transformers,  where 
the  insulation  occupies  a  large  proportion  of  the  volume  of  the 
coil  and  where  the  wire  is  rather  delicate  because  of  its  small 
cross-section,  the  requirements  of  the  units  of  the  Y  will  give 
a  more  satisfactory  and  rugged  construction.  These  advantages 
are  not  marked  in  large  transformers,  which  are  usually  con- 
nected in  delta. 

The  big  advantage  of  the  delta  connection  lies  in  the  fact  that 
if  one  coil  breaks  down  the  voltage  relations  are  not  disturbed 
and  the  transformer  will  continue  to  operate  satisfactorily 
altliough  the  power  rating  will  be  reduced  from  three  to  two. 
On  the  other  hand,  if  one  coil  breaks  down  in  the  Y  connection 
almost  the  entire  system  is  disabled.  However,  if  the  neutral 
is  grounded  operation  will  be  possible  in  many  cases.  Grounding 
of  neutral,  too,  limits  the  maximum  voltage  between  high-tension 
coils  and  core,  between  high  and  low-tension  coils,  and  between 
line  and  ground. 

John  Cyrus  DIstler. 
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P  81.    Which  Is  the  better  ivay  to  conatract  two  drcalts*  2.phaae,. 
4«wlre9  on  one  pole,  diagram  A  or  B«  valng  two  4-pln  croas-arma? 


o  o 

CIRCUIT 

N0.I 
O  O 


O  O 

CIRCUIT 

N0.2 

O  O 


o  o  0.0  N0.I 

0000  N0.2 

B 


Connect  as  in  diagram  A. 


J.  A*  Lane, 


According  to  diagram  A,  since  the  two  phases  of  each  feeder 
can  be  placed  at  the  diagonals  of  the  square,  thus  making  them 
mutually  non-inductive.  The  two  feeders  may  be  made  mutually 
non-inductive  by  proper  transposition,  or  the  induction  between 
them  may  be  reduced  by  increasing  the  distance  between  the  pole 
pins  b  and  a',  similarly  between  a  and  b'  on  lower  arm. 

H.  L.  W.,  C.  E.  1.  Co. 


I  should  use  construction  as  per  diagram  B. 


F.  C.  Sargent 


Diagram  A  would  be  the  better  way,  as  it  eliminates  induc- 
tive action  between  the  circuits,  provided  the  two  wires  of  each 
phase  are  diagonally  opposite.  To  obtain  the  same  result  with 
arrangement  B  it  would  be  necessary  to  transpose  the  wires  at 
intervals. 

6.  M*  Annbnist* 

I  consider  the  arrangement  shown  in  A  preferable,  for  the 
reason  that  repairs  can  be  carried  on  on  one  circuit  when  the 
other  is  alive  without  so  much  danger  and  that  the  A  condition 
gives  more  compact  arrangement  of  the  wires,  thereby  somewhat 
reducing  inductive  effects. 

P.  M*  Lincoln. 

The  arrangement  shown  in  diagram  A  is  preferable  to  that 
shown  in  diagram  B,  as  mutual  induction  between  circuits  i  and 
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2  is  less  to  be  feared  with  the  former  arrangement.  That  is  to 
say,  sudden  load-variations  on  one  circuit  are  less  likely  to  affect 
the  voltagfe  of  the  other. 

H«  H*  BanieSf  Jf* 

If  it  is  desired  to  have  the  least  self-induction  possible, 
circuits  should  be  arranged  as  in  diagram  A,  Operating  condi- 
tions, however,  may  make  B  preferable. 

Geo.  R08S  Green. 

If  this  refers  to  best  arrangement  to  prevent  inductive  inter- 
action, diagram  B  probably  allows  transpositions  to  be  made  more 
easily*  With  either  arrangement  without  proper  transpositions 
there  will  be  an  unbalanced  inductive  action  which  will  unbal- 
ance the  system,  especially  in  long  lines. 

B.  J.  Denman. 

P  82.  In  line  %vork  how  far  apart  should  aHematlng^ciirrent  ivlrcs 
be  placed  to  get  best  results?  Ansimer  Is  desired  In  the  form  of  a 
table  (suitable  for  practical  purposes)  covering  all  standard  volt- 
ages*  current  frequencies  and  poiver-factors. 

Publication  No.  7001  of  the  Westinghouse  Electric  and 
Manufacturing  C<»npany,  entitled  Drop  in  Altemating-Curreni 
Lines,  gives  such  a  table  and  a  chart  for  use  in  connection  with 
same.  The  values  given  are  for  60  cycles  only,  but  since  they 
are  directly  proportional  to  the  frequency,  they  can  be  readily 
computed  for  any  desired  frequency. 

H.  L.  W.»  C.  E.  I.  Co. 

Would  advise  span  of  48  to  60  inches  between  23,000-volt 
wires. 

H.  C.  Stoddard. 

See  Electric  Journal,  or  American  Electrician,  articles  by 
Ralph  D.  Mershon.    Electric  Journal,  March,  1907,  p.  137. 

Geo.  Ross  Green. 

P  88.  What  attention  In  the  design  of  high-tension  systems 
may  eliminate  the  phenomenon  of  resonance? 

To  avoid  resonance,  the  shape  of  the  wave  should  be  as 
near  as  possible  to  a  sine.    In  addition  to  this,  the  length  of  the 
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transmission  line  should  differ  radically  from  that  of  a  quarter- 
wave  length  at  the  frequency  at  which  the  line  is  operating. 

Trouble  from  resonance,  however,  has  thus  far  not  been 
very  real  in  practice. 

H.  H.  Bamest  Jr* 

There  are  at  least  three  points  of  consideration:  Wave- 
form, the  relation  of  capacity  to  inductance,  and  the  connection 
of  transformers. 

Use,  as  nearly  as  possible,  a  simple  sine-wave.  All  other 
forms  are  the  resultant  of  upper  harmonics  superimposed  upon 
the   fundamental    sine-wave.     Conditions   for   resonance  occur 

when  2  TT  /  Z  = 7—  or  LC  =  7 rri  where  L  =  inductance 

2'Kfc  (2x/)« 

of  the  circuit,  C  =  capacity  and  /  =  frequency  of  either  the 
fundamental  or  of  the  upper  harmonics  that  happen  to  be  present. 
Hence  the  pure  sine-wave  will  give  but  one  value  to  /,  while  a 
complex  wave  will  give  many,  depending  on  its  shape. 

Proportion  the  inductance  and  capacity  so  that  their  product 
will  not  satisfy  the  last  equation  with  any  of  the  possible  values 
of/. 

Suppose  transformers  on  the  transmission  line  be  connected 
F.  Now,  if  one  of  the  primary  coils  be  cut  out,  then  the  corre- 
sponding secondary  coil  that  is  in  series  with  one  leg  of  the  line 
acts  only  to  add  its  inductance.  As  the  added  inductance  is  con- 
siderable, if  the  capacity  of  the  line  be  large  a  very  bad  case  of 
resonance  might  result.    Connecting  delta  will  avoid  this  danger. 

John  Cyrus  DIstler. 

P  84.  (a)  Can  a  telephone  line  be  successfully  operated  on 
same  poles  with  18,000-volt  transmission  lines  at  60  cycles?  (b)  If 
sOt  what  should  be  the  space  between  transmission  lines  and  tele* 
phone  lines?    (c)  if  open  line,  how  often  transposed? 

We  use  cross-arms  which  we  standardize  ourselves  on  all 
voltages  up  to  3000  volts.  The  distance  between  pole-pins  is  30 
inches,  adjacent  pins,  12  inches.  Have  operated  a  telephone 
line  successfully  on  a  13,000-volt  transmission  line  at  60  cycles, 
telephone  line  being  about  7  feet  from  the  nearest  high-tension 
wire. 

F.  C.  Sargent* 
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Eight  feet,  and  transpose  every  500  feet. 

John  J.  Gaffney. 

(a)  Yes,  undoubtedly. 

(b)  As  far  away  as  possible,  but  not  within  less  than  four 
feet. 

(c)  It  would  be  advisable  to  transpose  the  telephone  line 
every  500  feet  at  least.  On  a  long  transmission  line,  it  would 
also  be  necessary  to  transpose  the  power  conductors  to  avoid 
interference  with  the  telephone  system  through  electrostatic 
induction. 

H«  H.  Barnes*  Jr. 

(a)  Yes.     (b)  Eight  feet,     (c)  Every  four  or  five  spans. 

W«  f^»  Scott* 

P  85.  On  telephone  lines  running  on  the  same  to%vers  or  poles 
with  high-potential  transmission  lines,  has  any  difference  been  noted 
between  the  use  of  copper  or  Iron  for  the  telephone  line;  referring 
particularly  to  electrical  conditions  and  not  to  mechanical  strength 
of  lines? 

No. 

W«  ^*  8cott« 

P  86.  Has  It  been  found  satisfactory  to  operate  distributing 
systems  8-phase»  star-connected  %vlth  the  neutral  grounded.  In  order 
to  save  cost  on  long  lines  and  to  get  a  higher  voltage  for  transmis- 
sion and  still  be  able  to  use  standard  transformers? 

It  has  been  found  entirely  satisfactory  in  Chicago,  Cincin- 
nati, and  a  number  of  other  large  cities,  to  operate  distributing 
systems  star-connected  with  neutral  grounded.  Some  extra 
precautions  are  necessary  in  operating  these  lines,  on  account 
of  the  grounded  neutral,  but  these  disadvantages  are  greatly  out- 
weighed by  the  advantages  of  the  transmission  at  high  voltages. 

H.  B.  Gear. 

Such  systems  are  satisfactory  when  small,  as  balance  can 
be  readily  taken  care  of,  but  become  unwieldy  as  they  grow. 

H.  L.  W.,  C.  E.  I.  Co. 

Yes. 

W«  fn»  ocott* 
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P  87.  In  case  of  a  4.wlre,  8-phase  drcult,  100  volts  between 
any  phase  and  the  neutral  and  178.2  volts  between  any  two  of  the 
phase  wires.  If  an  unbalanced  load  Is  carried  (for  Instance,  If  there 
Is  20  amperes  on  A  phase  and  18  amperes  on  B  phase  and  10 
amperes  on  C  phase),  does  the  neutral  take  care  of  all  the  retum,  or 
do  the  less  heavily  loaded  phase  %vlres  as  B  and  C  take  care  of  part 
of  the  excess  from  A? 

The  accompanying  diagram  will  indicate  an  easy  method 
of  determining  the  neutral  current  under  the  above-mentioned 
conditions  with  a  unity  power-factor.  The  current  vectors  of 
20  amperes,  15  amperes  and  10  amperes  are  laid  off  to  scale 
in  phases  A,  B  and  C,  respectively.    If  the  load  is  connected 


from  phase  to  ground  (in  star)  the  phase  values  of  the  current 
will  appear  in  the  neutral  as  the  vector  An,  Bn  and  Cn.  The 
resultant  of  the  three  vectors  as  determined  and  indicated 
graphically  by  the  dotted  lines  is  the  neutral  current  of  8.66 
amperes.  The  neutral  in  a  3-phase,  4-wire  circuit  will  carry  the 
total  current  in  all  three  phases  combined  vectorially.  The  result- 
ant current  vector  is  commonly  termed  the  "unbalanced"  current 
of  the  3-phase  circuit. 

W.  R.  McCann. 

The  less  heavily  loaded  phase  wires  will  not  give  any  assist- 
ance. With  the  phase  current  as  assumed  in  the  question,  the 
return  current  in  the  neutral  will  amount  to  approximately  8.7 

amperes. 

H.  H.  Barnes,  Jr. 
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The  neutral  carries  the  vector  sum  of  the  current  in  the 
three  phases.  For  balanced  conditions  this  would  be  zero  since 
AE,  the  vector  sum  of  AC  and  AB  (i.  e.,  /  +  /,),  is  equal  and 
opposite  to  AD  (i,  e.,  I  J,  hence  the  sum  of  AE  and  AD  is  zero. 

For  unbalanced  legs  with  equal  power-factors  and  current 
values  as  given  in  question,  lay  off  to  scale  AB  =  20  amperes, 
AC  =  15  amperes  and  AD  =  10  amperes;  and  let  LB  AC  = 
LCAD  =  Z.DAB  =  120  degrees.  AE  is  the  resultant  of  AC 
and  AB.  Prolong  EA  to  F,  where  FA  =  AE.  Then  FD  is  the 
resultant  of  AE  and  AD.  Scaling  FD  we  find  the  current  in  the 
neutral  is  8.7  amperes.  Drawing  through  A  a  line  parallel  to 
FD   we   have   its   phase   position,   which   is   approximately  30 


degrees  ahead  of  AB.  The  current  in  main  No.  i  is  20  amperes, 
in  No.  2  it  is  15  amperes,  in  No.  3  it  is  10  amperes  and  in  the 
neutral  it  is  8.7  amperes. 

John  Cyras  Dialler. 

The  neutral  wire  takes  care  of  the  unbalancing  only. 

W.  A*  Carter. 

P  88.  We  have  a  short  line  of  50-foot  poles.  On  lop  me  carry 
our  23*000-voll  transmission  line*  two  wires  on  a  80-Inch  cross-arm, 
the  third  wire  on  an  Insulator  and  pin  driven  In  top  of  pole.  Five 
feet  below  this  cross-arm  are  nailed  two  Western  Union  brackets*  one 
on  each  side  of  pole,  which  carry  our  private  telephone  line.  Five 
feet  below  this  %ve  have  four  4-pln  cross-arms*  18  Inches  apart.    The 
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two  top  arms  cany  2800-volt  primaries  and  the  two  loiver  arms  carry 
the  110-volt  secondaries.  I^ease  descril»e  any  faults  or  danger* 
possible  In  this  construction. 

Telephone  wires  should  be  lowest  of  all',  since  they  are 
mechanically  the  weakest  and  most  likely  to  break.  If  below 
all  others  they  can  not  fall  across  live  wires  when  they  do  break. 

H.  1^  W.,  C.  E.  f.  Co. 

The  telephone  line  should  be  below  the  2300-volt  line. 

John  J.  Galfney. 

As  telephone  wires  are  usually  small,  we  should  think  it 
very  dangerous  to  have  them  strung  above  a  2300-volt  primary 
line. 

The  Edison  Elec.  illg.  Co.*  West  Chester,  Pa. 

None,  except  danger  of  high-voltage  or  telephone  wires 
falling  on  distributing  wires  below. 

W.  M.  Scott. 

The  change  I  would  suggest  would  be  to  bring  the  private 
telephone  line  below  all  other  lines.  This  is  the  lightest  line  and 
the  most  likely  to  break ;  located  as  described,  if  it  fell  it  would 
cause  a  *'short"  or  ground  on  your  2300-volt  primaries  or  might 
cross  primaries  and  secondaries. 

N«  Read. 

P  89.  What  Is  the  practical  maximum  limit  for  distribution  %vith 
110-220-volt«  8-wlre  system,  population  and  distance  considered? 

Most  cities  have  an  ordinance  regulating  the  maximum 
voltage  for  overhead  distribution,  and  the  practical  maximum 
limit  for  distribution  would  depend  upon  such  regulations. 

E.  A.  Taylor. 

P  40.  What  are  the  respective  advantages  and  disadvantages 
of  the  two  following  plans  t  (a)  Generating  and  transmitting  at  60 
cycles,  transforming  to  low  tension  at  substation  for  distribution* 
(b)  Generating  and  transmitting  at  28  cydes  and  using  motor-gen* 
erators  at  substation  to  transform  to  60  cycles,  low  tension,  for  dls- 
tribution? 

The  advantages  of  generating  and  transmitting  at  60  cycles 
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rather  than  25  cycles  with  motor-generators  are — less  substation 
investment,  higher  conversion-efficiency,  smaller  expense  for 
repairs  and  renewals  and,  in  case  synchronous  motors  are  used 
on  the  motor-generators,  less  likelihood  of  a  shutdown  at  the 
substation  in  case  of  disturbance  at  some  other  point  on  the 
system. 

The  advantage  of  generating  at  25  cycles  is  that  in  case 
the  60-cycle  load  is  not  large  enough  during  the  greater  portion 
of  the  day  to  load  a  generating  unit  economically,  the  cost  of 
production  will  be  less  from  a  25-cycle  generating  unit  produc- 
ing 60-cycle  current  through  a  motor-generator  than  from  a 
60-cycle  generator. 

With  a  60-cycle  system,  as  with  induction  motor-generators 
or  the  25-cycle  system,  the  power-factor  is  likely  to  be  such  that 
additional  capacity  in  generator  windings  and  transmission  cables 
is  required.  In  the  case  of  long  high-voltage  transmission,  25 
cycles  is  preferable  in  many  ways. 

H.  B.  Gear. 

Unless  rotary  converters  are  used,  we  can  not  see  any 
advantage  whatever  in  generating  at  25  cycles  and  changing  to 
60  cycles.  Consequently,  (a)  would  seem  decidedly  the  better 
scheme. 

M*  C.  Turpln. 

P  41.  What  success  has  been  had  with  horn  type  off  lightning 
arresters  ffor  high-tension  lines? 

Our  20,000-volt  lines  have  been  in  operation  three  years, 
and  although  we  have  some  Wurts-type  arresters  we  have  never 
been  able  to  observe  a  discharge  and  have  had  no  trouble  from 
lightning. 

H.  C.  Stoddard. 

During  a  recent  storm  our  system  received  eight  heavy 
strokes  of  lightning  in  a  period  of  twenty  minutes,  any  one 
of  which  previous  to  the  installation  of  horn  arresters  would 
have  caused  a  shut-down;  however,  none  of  the  apparatus  was 
injured  and  there  was  no  interruption.  Thus  far  we  have  had 
good  results  with  horn  arresters.     (See  pp.  146,  147,  148.) 

A*  Balsley» 

Q— 10 
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Fir..  I  — I)ischar(;e  of  Six  Gaps — Two  in  Seriks 
ON  Threk  Lines 


Fk;.  2 — Discharge  of  Single  Gaps 


P4I 
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Fig.  3 — Water  Stream,  Line  to  Ground.  (This  Device  Has  Not  Been 
IN  Service  to  Any  Extent  during  Storm,  and  Can  Not  Say  as  to 
Its  Merits.) 


Fig.  4— Horns  Mounted  on  Transmission  Towers 
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Fk;.  5 — Discharge  of  Two  Gaps  in  Series— Lines  Nos.  10,  11  and  12 


Fk;.  6— Discharge  of  Two  Gaps  in  Series— Line5  Nos.  7,  8  and  9 
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P  42.  About  a  year  and  a  half  ago  we  had  some  mysterious 
influences  at  woric  which  resulted  In  the  biimlng-out  of  a  number  of 
motors.  The  station  Instruments  did  not  record  any  excessive  voltage 
or  amount  of  current,  but  within  a  week  there  were  short-circuits,  as 
above  stated.  In  about  a  dozen  motors  located  In  different  parts  of 
tlie  city.  Tlie  appearance  of  the  insulation  of  the  armatures  %vas  as 
if  pricked  by  a  lightning  discharge,  although  the  season  ivas  In  Decem- 
ber or  January  and  %ve  %vere  equipped  with  lightning  arresters. 

I  have  been  Informed  that  companies  using  wireless  apparatus 
have  paid  damages  to  supply  companies  on  account  of  injuries  to 
apparatus  by  high-potential  discharges.  Have  any  member  companies 
had  similar  experience? 

The  injurious^  eflfects  of  currents  employed  in  radio- 
telegraphy  described  in  the  question  are  sometimes  found  when 
the  alternating-current  leads  supplying  the  wireless  transmitters 
are  not  properly  protected  from  the  high-frequency,  high-poten- 
tial surgings  which  have  their  source  in  the  oscillation  circuit. 
The  eflfects  are  very  much  as  though  lightning  discharges  had 
passed  into  the  conductors. 

A  very  eflfective  preventive  is  the  insertion  of  choke-coils  in 
each  power  lead,  and  shunt  paths  from  each  lead  to  earth 
through  a  high-voltage  condenser  of  0.006  to  0.02  microfarad 
capacity.  These  shunt  paths  should  be  attached  between  the 
choke-coils  and  the  wireless  transmitter. 

Lee  de  Forest. 

The  quarterly  fire  report  No.  3,  of  the  electrical  bureau  of 
the  National  Board  of  Fire  Underwriters,  makes  note  as  follows 
of  a  very  interesting  and,  it  would  seem,  unusual  occurrence. 
We  should  be  glad  to  learn  from  our  readers  if  they  know  of 
any  other  such  cases. 

The  report  says:  * 

The  sending-station  apparatus  of  a  wireless-telegraph  sys- 
tem was  supplied  by  a  3-kw,  2080-1 15-volt  pole  transformer  on 
a  3-phase  system.  This  transformer  broke  down  because  of  high- 
voltage  reactions  caused  by  the  wireless  apparatus,  and  was 
replaced  twice  by  other  3-kw  transformers  in  parallel,  two  of 
which  failed.  A  7.5-kw  transformer  was  finally  installed  and 
operated  satisfactorily. 

In  transmitting  signals  the  secondary  voltage  (115)  was 
raised  to  about  20,000  volts,  which  was  impressed  on  the  aerial 
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conductors  on  the  mast.  It  was  found  that  this  equipment  when 
in  use  produced  several  breakdowns  in  lighting  and  small  motor 
circuits  in  the  neighborhood  supplied  by  other  transformers  on 
the  same  system. 

In  a  doctor's  office,  diagonally  across  the  street  from  the 
wireless  station,  were  incandescent  lamps  and  small  motors  sup- 
plied from  a  transformer  whose  secondary  line  paralleled  the 
secondary  leading  to  the  wireless  apparatus.  The  reactions  in 
the  system  caused  by  the  sending  apparatus  of  the  wireless 
station  caused  the  Edison  block  fuses  in  the  service  entrance- 
box  to  be  blown  violently  and  destroyed  the  winding  of  a  small 
motor.  It  is  reported  that  these  breakdowns  were  accompanied 
by  flashes  of  flame  about  the  apparatus  in  the  office.  Removing 
the  doctor's  line  to  a  position  where  it  no  longer  paralleled  the 
wireless  secondary  circuit  corrected  the  trouble  in  this  office. 
The  wireless  company  also  improved  the  contact  of  its  ground 
connection,  but  it  does  not  clearly  appear  how  this  had  to  do 
with  preventing  further  troubles.  One  or  two  other  installations 
in  the  neighborhood,  a  closely  built-up  city  block,  were  affected 
to  a  less  degree.  A  number  of  telephones  were  rendered  useless 
during  the  sending  of  the  wireless  messages,  the  code  signals 
being  loudly  heard  in  the  receivers.  This  was  remedied  by  the 
insertion  of  suitable  capacities  in  the  telephone  service  circuits. — 
Electrical  World,  October  27,  1906,  p.  793. 

To  the  Editors  of  the  Electrical  World: 

Sirs:  The  article  in  your  issue  of  October  2y,  entitled 
Trouble  Caused  by  Wireless  Stations,  recalled  the  experience 
of  the  writer,  somewhat  similar,  though  different  in  details. 

The  station  was  supplied  by  an  independent  alternator  giv- 
ing about  ten  times  the  power  used  in  the  case  cited.  Direct 
current  was  used  for  lighting  and  power  purposes  in  the  building, 
both  supplied  from  a  distance,  which  necessitated  the  transmis- 
sion lines  parallel  to  each  other  and  those  of  several  other  cir- 
cuits. Furthermore,  the  station,  being  of  large  capacity,  used 
a  wide  spread  of  antennae,  and  in  its  experimental  stage  was 
erected  irrespective  of  telegraph,  telephone  and  low-potential 
alternating  currents. 

It  was  a  common  occurrence  at  first  for  fuses  to  blow  in 
the  direct-current  circuit,  motor-coils  were  burned  out,  and  the 
life  of  incandescent  lamps  was  rendered  very  short.    Telegraph 
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instruments  on  the  line  near  the  station  were  also  burned  out, 
but  telephones  remained  intact.  The  telephone  circuit  was  of  the 
single-conductor  grounded  type.  A  partial  remedy  for  the  trouble 
was  found  by  grounding  the  lines  affected  so  far  as  possible 
through  condensers  at  many  points.  Low-potential  lightning 
arresters  were  also  used  advantageously,  and  no  more  serious 
trouble  was  experienced.  Small  fires  were  started  at  times  by 
the  rush  of  current  following  the  breakdown  of  the  insulation 
in  lamp  sockets  or  at  fuses,  but  only  in  one  instance  was  serious 
trouble  caused  outside  of  the  building  containing  the  apparatus. 
This  was  a  fire  started  on  account  of  very  poor  insulation  and 
installation  of  wire  in  a  house  using  alternating  current  from  a 
line  running  near  the  antennae.  For  more  than  100  feet  away 
from  the  station  a  person  could  draw  static  sparks  from  wires 
insulated  from  the  ground,  but  at  the  distance  of  100  feet  these 
sparks  had  not  enough  power  to  be  felt.  This  station  used  a 
comparatively  long  wave,  with  large  capacity  #  and  small  induct- 
ance. When,  however,  the  inductance  was  increased  to  any 
extent,  the  effect  on  the  neighboring  circuits  was  greatly  aug- 
mented. These  effects  were  produced  partly  through  direct 
leakage  and  ordinary  induction  from  the  parallel  lines,  and  partly 
by  induction  from  the  antennae. 

Albany,  N.  Y.  James  L.  Robinson. 

— Electrical  World,  November  10,  1906,  p.  925. 

P  43.    Give  fair  specification  for  cedar  poles. 

Idaho  Cedarmen's  Association  Specifications  for  Telegraph, 
Telephone  and  Electric  Poles: 

All  poles  must  be  cut  from  live  growing  cedar  timbers, 
peeled,  knots  trirnmed  close,  butts  and  tops  sawed  square;  tops 
must  be  sound  and  must  measure  as  follows  in  ciraimference : 
4-inch  poles,  13  inches ;  5,  15 ;  6,  18.5 ;  7,  22 ;  8,  25 ;  9,  28 ;  10,  31. 

No  pole  shall  have  more  than  one  crook  and  this  crook 
shall  be  one  way  only,  the  sweep  not  to  exceed  i  inch  to  every 
6  feet  in  length,  to  be  determined  in  the  following  manner: 
Place  a  tape  at  the  centre  of  the  top  and  stretch  to  the  centre 
of  the  butt ;  the  distance  from  the  tape  to  the  nearest  side  of  the 
pole  at  widest  point  shall  determine  the  amount  of  sweep. 

Butt-rot  in  centre,  including  ring-rot,  shall  not  exceed  10 
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per  cent  of  the  area  of  the  butt.    Butt-rot  of  a  character  that 
impairs  the  strength  of  the  pole  above  ground  is  a  defect. 

Large  knots,  if  sound  and  trimmed  smooth,  are  not  a  defect 
A  perfectly-sound  dead  or  dry  streak  shall  not  be  consid- 
ered a  defect  when  it  does  not  materially  impair  the  strength 
of  the  pole. 

Idaho  cedar  tapers  approximately  i  inch  to  every  8  feet  of 
length. 

Editor. 

Q— UNDERGROUND  LINES 

Q  !•  What  objections  can  you  offer  to  laying  high  and  low- 
fenslon  conduits  In  a  common  trench? 

Experience  has  amply  demonstrated  that,  even  with  the 
very  best  of  underground  construction  work  according  to  present- 
day  standards,  breakdowns  are  likely  to  occur  on  both  high  and 
low-tension  systems,  where  least  expected.  The  intense  heat  given 
off  on  short-circuit  may  in  a  few  seconds  of  time  injure  adjacent 
cables  and  do  an  immense  amount  of  damage.  Isolation  of 
high  and  of  low  tension  is  a  wise  precautionary  measure,  and, 
where  the  size  of  installation  will  permit,  high-tension  ducts 
should  be  further  sectionalized  into  two  or  more  groups. 

F.  8.  Chandler. 

None  whatever,  provided  that  single  ducts  are  used  in  the 
conduit  construction  and  the  cables  are  protected  in  manholes 
by  a  covering  of  asbestos  tape. 

J.  W.  McNamara. 

Q  2.  What  Is  the  maximum  grade  on  which  lead-covered  cables 
can  be  Installed  In  fire-clay  ducts  without  special  provision  being 
made  to  prevent  their  slipping  down? 

A  grade  of  loo  per  cent  is  quite  feasible  if  the  cable  or 
cables,  in  case  there  are  several  in  one  duct,  approximately  fill 
the  duct.  In  such  cases,  the  friction  of  the  cable  on  the  duct 
is  sufficient  to  support  it. 

Figure  i  shows  on  the  right  a  number  of  i,ooo,ooo-cm  con- 
centric, low-tension  cables  and  No.  oooo,  3-conductor,  high- 
tension  cables,  and  on  the  left  several  city  arc-light  cables,  all  of 
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which  are  installed  in  a  vertical  tile  conduit  in  the  shaft  of  a 
tunnel  under  the  Chicago  River.  Most  of  the  former  are  covered 
with  split  tile  to  prevent  their  injuring  one  another  in  case  of 
burnouts. 


Fig.  I— Washington  Street  Tunnel 


Fig.  2— -Cables  Entering  Conduit 


Split  tile  has  also  been  placed  around  the  bend  in  the  cables 
which  connect  the  vertical  conduit  in  the  shaft  with  the  horizontal 
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conduit  in  the  tunnel.  This  tile  will  prevent  the  cable  from 
slipping  down.  A  clamp  or  wedge  is  generally  placed  on  the 
cable  at  the  top  of  the  shaft,  to  prevent  the  cable  slipping  down 
while  the  men  are  installing  the  tile  protection  around  the  lower 
bend. 

Figure  2  shows  a  number  of  telephone  cables  entering  a 
vertical  conduit  in  another  tunnel.  In  this  case  the  duct  is 
continuous  from  the  top  of  one  shaft  to  the  top  of  the  other.  Iron 
pipe  is  used  in  the  shafts  and  bends,  and  McRoy  vertical- 
duct  conduit  in  the  tunnel,  with  a  special  casting  forming 
the  connection  between  the  iron  pipe  and  the  clay  duct.  The  duct 
is,  therefore,  U-shaped,  and  there  is  no  possibility  of  the  cable 
slipping  down. 

Where  it  is  desired  to  install  a  conduit  on  a  steep  grade,  it 
would  probably  be  sufficient  to  have  the  conduit  extend  for  a 
short  distance  further  with  a  grade  of  only  a  few  per  cent. 

D.  W.  Roper. 

We  can  not  state  definitely  the  maximum  grade  governing 
cables  under  these  conditions,  but  we  have  conduits  of  from  70 
to  180  feet  in  length  which  slope  on  an  approximate  angle  of 
30  degrees  from  the  horizontal.  Several  lead-covered  cables 
have  occupied  these  ducts  for  over  three  years.  No  precaution 
was  deemed  necessary  to  protect*  therh  from  slipping,  and  no 
creeping  of  cables  has  thus  far  been  noticeable. 

<l.  W.  McNainara. 

Q  3«  What  is  the  best  method  of  holding  lead-covered  cables* 
to  prevent  their  slipping,  ivhen  Installed  In  fl re-day  ducts? 

Clamp,  using  lead  bushing  between  cable  and  clamp. 

P.  C.  Oscanyaii. 

Q  4.  What  member  companies  are  using  lead-covered  cable 
for  transmitting  60-c>cle  current  underground  at  10,000  volts  or 
over? 

The  Geveland  Electric  Illuminating  Company. 

H.  U  W.,  C.  E.  1.  Co. 

One  of  the  companies  with  which  the  writer  is  connected 
has  about  2000  feet  of  3-conductor  cable,  transmitting  approxi- 
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mately  2000  kilowatts   at   13,200  volts.     This  is  a  submarine 
cable  crossing  a  river. 

F.  C.  Sargent. 

United  Electric  department  of  the  Public  Service  Corpora- 
tion of  New  Jersey. 

John  J*  Gaflffney* 

Public  Service  Corporation  of  New  Jersey. 

P«  C*  Oscanyan* 

Q  5.  What  member  companiea  are  using  lead-covered  cables 
for  transmitting  25-cycle  current  underground  at  15,000  volts  or 
over? 

The  Public  Service  Corporation  of  New  Jersey  uses  lead 
up  to  13,200  volts. 

P.  C.  Oscaiiyan. 

Q  6*  How  many  systems  %vlth  operating  voltages  higher  than 
20*000  volts  employ  underground  cable  for  transmission  purposes* 
and  %vhat  success  has  been  obtained? 

Q  7.  is  it  practical  to  operate  large  underground,  60-cycle,  alter- 
nating-current, secondary  systems,  using  single-conductor  lead-cov- 
ered cable?    If  not,  give  reasons. 

Large  single-conductor  lead-covered  cables  carrying  alter- 
nating current  are  subject  to  lead  losses  unless  the  lead  sheaths 
of  all  are  insulated  from  each  other.  These  lead  losses  increase 
with  the  frequency  and  with  the  amount  of  current  carried  by 
the  cable.  The  existence  of  this  loss  in  the  lead  sheath  militates 
strongly  against  the  use  of  single-conductor  cables  for  alternating 
current. 

P.  M*  Lincoln. 

No.    Induction. 

P.  C.  Oscanvan. 

Q  8.  What  success  has  been  obtained  in  using  Insulated  cables, 
not  lead-covered.  In  underground  conduits  (duct  system)  on  voltages 
of  2800  to  8000? 

Q  9»    (a)    In    running    a    2200-volt    primary    line    underground. 
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what  precautloiis  should  be  taken  to  prevent  grounded  line?     (b) 
What  kind  of  wire  should  be  used?    (c)  What  kind  of  conduit? 

(a)  Use  care  in  installing,  avoid  sharp  corners  and  bends, 
use  care  in  splicing,  and  keep  ends  of  cable  sealed  to  keep  out 
moisture. 

(b)  Lead-covered  paper  or  rubber  cable. 

(c)  Fibre  or  vitrified-clay  duct  is  preferable. 

P.  C.  Oscanyan. 

Q  10*  What  Is  the  best  apparatus  for  making  potential  test  of 
underground  cables  on  large  system? 

That  will  depend  very  largely  on  local  conditions,  such  as 
available  apparatus,  connections,  and  so  forth.  It  may  be  advis- 
able in  some  cases  to  use  some  of  the  existing  apparatus  in 
conjunction  with  a  special  step-up  transformer.  A  separate 
testing  set  consisting  of  a  motor-generator  or  an  induction  regu- 
lator, together  with  a  step-up  transformer,  makes  a  very  con- 
venient arrangement.  For  a  3-phase  system  a  3-phase  testing 
transformer  greatly  lessens  the  time  necessary  for  a  test  over 
that  required  with  a  single-phase  transformer,  but  the  capacity 
of  the  latter  need  not  be  so  large,  the  kilovolt-amperes  for  a 
single-phase  test  being  about  45  per  cent  of  the  kilovolt-amperes 
of  a  3-phase  test. 

R.   F.  Schuchardt 

Q  II.  In  a  4-%vlre,  3-phase,  2400-4000-volt  distribution  system 
in  which  no  two  feeders  from  station  are  Interconnected  and  In  %vhlch 
such  feeders  and  part  of  the  branches  from  feeder-ends  will  soon 
be  almost  entirely  underground,  %vhat  methods  are  used  to  locate 
and  remedy  trouble  on  the  underground  portions  of  such  feeders? 

Q  12.  What  has  been  the  experience  with  underground  or  sub- 
%vay  cutouts  on  2300-volt  cable  systems  In  %vhlch  the  manholes  are 
occasionally  filled  with  %vater? 

We  have  used,  and  I  know  others  who  have  used,  a  weather- 
proof oil  switch  for  subway  cutout  on  2300-volt  cable  system. 
The  manholes  have  never  been  actually  filled  with  water  so  that 
this  switch  has  been  submerged,  the  switch  simply  being  weather- 
proof from  water  coming  down  on  top  of  it.  The  sketch  shown 
is  of  such  a  switch  (see  P  24).  Would  not  advise  this  switch 
for  a  subway  cutout  if  a  manhole  were  to  be  filled  with  water 
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so  as  to  submerge  the  switch,  but  think  the  makers  of  the  switch 
can  easily  make  it  waterproof  if  desired. 

W.  E.  Holmes. 

Good.  The  Public  Service  Corporation  of  New  Jersey  uses 
cast-iron  box,  gasket  under  cover  and  rubber  expansion  rings 
around  cable. 

P.  C«  Oscanyan. 

Q  13*  In  a  system  of  Edison  3-wlre  unilerground  cable  mains 
Installed  In  conjunction  with  a  system  of  800-volt  underground 
cable  mains,  what  Is  the  best  method  of  taidng  off  services  from 
each  system? 

In  either  system,  service  cables  may  be  tapped  direct  to  the 
mains  through  a  wiped  joint.  Such  cables  should  be  fused 
where  they  enter  customers'  premises,  before  connecting  to 
service  switches.  Very  large  services,  where  the  energy  comes 
from  more  than  one  direction,  as  in  an  interconnected  system, 
may  be  taken  off  the  mains  through  junction  boxes  provided 
with  fuses  on  positive  and  negative  polarities  and  cables  con- 
nected to  same  through  protecting  fuses.  Ordinarily,  neutral 
cables  may  be  tied  together  without  entering  the  junction  boxes. 
Manholes  containing  junction  boxes  described  should  be  pro- 
vided with  ventilated  cover  and  drainage  connecting  to  sewer 
system. 

F.  8.  Chandler. 

Q  14.  What  Is  the  customary  practice  as  to  charging  or  not 
for  putting  underground  service  connection  Into  residences  and  busi- 
ness blades? 

We  charge  for  underground  service  $1.25  per  foot,  meas- 
ured from  the  property  line  in  through  the  cellar  wall;  and  for 
this  price  we  supply  also  the  main  switch  and  cutout.  In  case  of 
business  blocks  that  are  on  the  street  line,  we  make  no  charge 
for  underground  service  connections. 

W.  C.  Holmes. 

We  make  a  charge  of  25  cents  per  foot  for  the  conduit  from 
the  curb  line  into  the  house.  The  cable  is  installed  by  us  and 
remains  our  property. 

United  Electric  Ught  Co. 
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We  locate  our  cutout  at  the  most  convenient  place  to  the 
subway  entrance,  and  the  customer  is  supposed  to  run  his  wiring 
to  this  point. 

M*  C«  Turpin. 

Q  I5«  What  is  a  reasonable  length  of  time  to  allow  an  under- 
ground department  for  Introducing  service  and  connecting  meter 
after  receipt  of  a  customer's  contract? 

Three  days. 

John  <!•  Gaflffney. 

The  length  of  time  required  to  install  underground  service 
depends  to  a  great  extent  on  the  conditions  in  each  instance. 
On  small  ordinary  services,  after  the  order  has  reached  the 
underground  department,  it  requires  one  day  to  investigate  the 
premises  and  procure  the  permit  from  the  city  to  open  up  the 
street,  and  the  following  day  the  service  can  be  installed  and 
meter  set  and  connected  up  by  the  meter  department  at  the  same 
time. 

B.  E.  Strohm. 

Q  16.    How  many  times  In  1906  %vere  your  cables  out  of  service  * 
for  repairs?    Give  character  of  Insulation  and  dimensions  of  cable, 
size  of  copper,  thickness  of  Insulation,  thickness  of  lead  sheath,  over, 
all  diameter  and  approximate  length. 

From  one  9000-volt,  25-cycle  transmission  system!  obtained 
the  following  data  for  the  year  1905: 

Total  number  of  lines  in  service 40 

•*     length     *•      **      **       "       75  miles 

Size  of  each  conductor No.  0000 

Character  of  insulation Paper 

Thickness  of  insulation  around  each  conductor.  A  inch 
**  **  "      three  conductors  ^     ** 

**  lead  sheath ^     ** 

Over-all  diameter  of  cable 2^  inches 

Number  of  burnouts  during  the  year 2 

0.  W.  Lunn. 

Q  17.  What  would  be  the  effect  on  a  paper-Insulated  cable 
carrying  13*000  volts  %vlth  a  3000-kw  generator  on  each  end*  the  dls« 
tance  between  generators  about  five  miles*  If  In  case  of  attempting 
to  parallel  these  generators,  they  should  get  out  of  step  and  buck 
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each  other?     Would  it  have  a  tendency  to  destroy  the   cable?     If 
so*  why? 

Violent  changes  of  current  in  underground  cables  tend 
to  give  rise  to  electrical  oscillations  which  strain  the 
insulation  and  frequently  cause  trouble.  Generators  operating 
out  of  step  cause  such  violent  changes,  and,  consequently,  would 
impose  certain  additional  strains  upon  cables.  I  do  not  think, 
however,  that  the  strains  thus  imposed  would  be  any  greater  than 
those  occasioned  by  short-circuits.  If  the  machines  were  thrown 
out  of  step  by  any  mechanical  cause  or  by  hunting,  I  think  that 
the  strain  on  cable  would  be  less  than  in  cases  of  short-circuits 
on  the  line.  If,  however,  the  machines  were  thrown  together 
without  synchronizing,  and  in  opposite  phases,  the  effect  might 
be  very  similar  to  that  produced  by  direct  short-circuit.  Gen- 
erally speaking,  I  think  that  there  would  be  not  much  additional 
risk  to  line  on  account  of  the  separation  of  parallel-operating 
generators. 

W.  L.  R.  Emmet 


It  is  well  to  note  that  the  resistance  of  the  circuit  between 
generators  running  in  parallel  must  be  low,  otherwise  operation 
will  prove  troublesome  or  impossible. 

When  a  generator  is  made  to  run  in  parallel  with  another 
it  is  cut  in  after  synchronous  speed  is  attained  and  its  electro- 
motive force  opposes  that  of  the  line.  If  it  were  cut  in  one-half 
of  a  cycle  earlier  its  voltage  would  add  itself  to  the  voltage  of 
the  first  generator  and  we  should  have  their  added  voltages  acting 
from  generator  No.  2  along  the  line  through  generator  No.  i, 
back  along  the  other  line  and  through  generator  No.  2;  pro- 
ducing twice  as  bad  an  effect  as  a  dead  short-circuit.  The  voltage 
stress  on  the  insulation  would  be  but  little  above  normal. 

However,  if  one  of  the  fuses  should  blow  out  or  any  condi- 
tion arise  whereby  two  leads  of  one  machine  would  be  on  the 
line  and  only  one  of  the  other,  then  that  side  of  the  line  which 
has  but  one  lead  connected  to  it  will  be  subjected  to  a  maximum 
voltage  stress  of  twice  the  normal,  while  the  other  side  has  the 
normal. 

John  Cyrus  Mstler. 
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Q  18.  Hew  best  contend  %vlth  burning  gas  near  high-tension 
cables? 

Wherever  it  is  possible  to  reach  the  source  of  supply,  the 
gas  should  be  shut  off  immediately.  When  a  fire  occurs  in  a 
manhole  from  burning  gas,  of  course  it  is  impossible  to  locate 
the  supply  unless  it  is  coming  through  the  ducts,  and  it  is  then 
sometimes  possible  to  go  to  the  next  manhole  and  plug  up  the 
ducts.  Where  this  is  not  possible,  sand  or  some  extinguishing 
material  in  powder  form  will  sometimes  smother  the  fire. 

B.   t.   8trohm« 

Q  19.  In  subway  construction  is  It  advisable  to  place  fuse 
boxes  on  the  secondaries  of  each  transformer  In  the  manholes*  sev- 
eral transfomers  being  on  the  same  feeder? 

Yes.  So  as  to  avoid  working  on  live  wires  and  to  cut  out 
transformer  in  case  of  trouble. 

P.  C.  Oscanyan. 

R— TRANSFORMERS 

R  1.  What  Is  a  fair  ratio  between  the  connected  capacity  In 
transformers  and  the  actual  peak  load  on  an  alternating  lighting 
system  ? 

We  assume  that  transformers  are  good  for  25  per  cent  over- 
load during  peak-load  period. 

United  Electric  Ught  Co. 

Sixty  per  cent,  ordinarily. 

J«  A*  Lane. 

If  load  is  residence  and  commercial  lighting,  75  per  cent. 

H.  Clyde  Parrish. 

The  ratio  depends  largely  upon  the  time  the  peak  load  is 
on.  If  the  peak  load  is  on  for  a  half-hour  period  in  a  day,  the 
transformers  may  safely  be  overloaded  50  per  cent.  Since  the 
regulation  of  the  transformer  varies  in  proportion  with  the  load, 
Ihe  drop  in  voltage  may  be  a  limiting  feature,  because  during  the 
peak  load  in  lighting  service  customers  will  demand  the  best 
service  at  the  time  they  arc  burning  most  of  their  lamps.    Twenty- 
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five  to  50  per  cent  overload  for  ordinary  peak  loads  can  be  con- 
sidered safe  practice. 

In  one  plant  with  which  the  writer  is  connected,  having  much 
residential  service,  the  peak-load  lighting  is  one-half  of  the  trans- 
former capacity. 

F*  C.  Sargent. 

Depends  on  what  load  consists  of.  If  motors  and  lights, 
and  lights  are  scattered,  connected  capacity  may  be  50  per  cent 
more  than  peak.  If  load  consists  of  lights  only,  connected  capac- 
ity can  be  very  near  actual  peak. 

W.   N.  Scott 

In  a  banked  system,  with  3-wire  secondaries,  assuming  a 
peak  load  from  2  to  3  hours  in  the  24,  75  per  cent  transformer 
capacity  to  maximum  demand  would  be  a  fair  ratio. 

N.  Read. 

R  2.  What  is  the  most  practical  method  of  determining  the 
maximum  load  carried  by  transformers  in  service,  In  order  that  trans- 
formers of  the  proper  capacity  may  be  selected,  thus  avoiding  too 
low  capacity  on  one  hand  with  consequent  danger  of  burnouts,  and 
too  high  capacity  on  the  other  hand  with  consequent  unnecessary 
core  loss,  interest  and  depreciation? 

The  three-transformer  method  may  be  as  much  as  one  or  two 
per  millimetre  less  efficient,  but  this  very  slight  disadvantage  is 
more  than  offset  by  the  improved  regulation. 

H.  H.  Barnes. 

To  determine  the  load  on  transformers,  we  have  found  the 
Wright  demand  indicator  very  useful.  Install  it  on  the  primary 
side  of  the  transformer  and  it  will  indicate  the 'highest  load 
during  the  month  of  greatest  demand. 

United  Electric  Ught  Co. 

H.  Clyde  Parrish. 

£•  A*  Wagner* 

M*  C.  Turpln. 

Some  electric  manufacturing  companies  make  a  current 
transformer  of  the  split-ring  type  which  can  be  clamped  around 

Q— II 
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a  wire  without  cutting  into  it.  These  instruments  as  made  by 
the  General  Electric  Company  are  insulated  for  use  on  2300- 
volt  circuits  and  are  furnished  with  leads  and  portable  ammeters 
in  two  sizes,  125  and  250  amperes.  The  load  on  a  transformer 
can  be  conveniently  measured  with  these  instruments.  Small 
transformers  are  checked  by  measuring  secondary,  and  large 
transformers  by  measuring  primary  current. 

H.  L.  W.,  C.  E.  I.  Co. 

J.  8.  Rcesman. 

A.  T.  Uoyd. 

Alex.  J.  Campbell. 

The  Wright  demand  meter  seems  to  be  the  most  practical 
and  satisfactory  method,  connected  in  on  the  primary  side  of 
the  transformer.  We  have  a  plug  made  with  a  cable,  plug  being 
a  duplicate  of  the  plug  used  on  the  cutout  of  the  transformer, 
and  by  removing  transformer  plug  and  inserting  this  plug,  cable 
being  attached  to  a  Wright  demand  meter,  and  leaving  it  in 
circuit  three  or  four  days  or  a  week,  we  can  ascertain  the  maxi- 
mum demand  on  the  transformer. 

F.  C.  SargcnL 

Use  Wright  demand  meters  of  proper  capacity  with  small 
hook  to  hang  on  cross-arm  and  plug  to  fit  primary  fuse  block, 
putting  meter  in  series  with  one  primary  lead.  Test  each  trans- 
former by  leaving  a  Wright  demand  meter  in  circuit  with  it  from 
24  to  48  hours  every  three  months,  or  oftener  if  deemed 
necessary. 

H.  C.  Stoddard. 
f 

By  the  installation  in  series  with  the  transformers,  either 
permanently  or  temporarily,  of  Wright  demand  indicators.  If 
connected  on  the  primary  sides  of  the  transformers,  these  instru- 
ments can  be  of  small  capacity  and  consequently  very  cheap,  and 
they  can  be  readily  cut  in  and  out  of  circuit  by  means  of  leads 
permanently  attached  to  primary  fuse  plugs.  With  these  instru- 
ments, readings  do  not  have  to  be  taken  at  the  moment  of  the 
maximum  load,  as  the  instrument  records  the  maximum  whenever 
it  occurs.  Guesswork  is  thus  avoided.  See  Loss  Due  to  Surplus 
Capacity  in  Transformers,  Electrical  World,  April  22,  1905. 

J.   8.   Codman. 
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If  motor  load,  by  tests ;  if  lighting  load,  connect  the  houses 
and  make  estimate  of  ntmiber  of  lamps  used  in  each  house  at 
one  time.  This  can  be  done  by  maps  showing  size  of  transformer, 
size  of  wife,  number  of  houses,  distance,  and  so  forth. 

W.  N.  Scott 

R  3.  In  a  business  section  where  there  Is  a  transformer  of 
about  150-llght  capacity  on  nearly  every  pole.  Is  It  better  to  run 
common  secondaries  and  run  all  the  transformers  In  bank  or  to  run 
the  transformers  as  separate  units?    The  system  Is  2-phase* 

Run  cctfnmon  secondaries  with  transformers  in  bank,  making 
two  banks  to  balance  load  on  each  phase. 

H.  Clyde  Parrlsh. 

Run  the  transformers  separate,  because  if  for  any  reason 
the  voltage  of  one  is  different  from  that  of  the  others  the  load 
will  be  unbalanced,  and  one  of  the  transformers  may  have  to 
carry  more  than  its  rated  capacity. 

J.  S*  Reesman. 

It  is  not  advisable  to  have  too  many  transformers  banked 
together.  We  had  an  unfortunate  experience  where  trouble, 
several  times  repeated,  started  at  one  end  of  a  line  of  banked 
transformers  and  they  went  out  one  after  another  very  much 
as  a  card  house  would  fall.  Without  cutouts  where  the  primary 
circuit  branches  from  the  main  line,  we  had  great  difficulty  in 
re-fusing  the  transformers  in  bank.  The  trouble  has  since  been 
remedied  as  follows:  Cutouts  have  been  placed  where  the  pri- 
mary branch  leaves  the  main  line  and  each  branch  primary  line 
is  run  straight  through,  but  the  secondaries  have  been  cut  into 
sections  about  a  block  long,  and  sections  connected  together  by 
rather  light  fuses.  Each  section  is  supposed  to  have  sufficient 
transformer  capacity  for  its  own  requirements.  Thus  the  various 
sections  help  out  each  other  to  a  slight  extent  through  the  con- 
necting fuses,  but  these  will  blow  in  case  of  serious  trouble  in  one 
section  and  prevent  the  trouble  from  spreading  farther. 

Alex«  <!•  Campbell. 

It  would  be  much  better  to  bank  the  transformers  on  a 
secondary  network.  With  this  system,  larger  units  of  smaller 
total  capacity  could  be  used. 

W.  A.  Carter. 
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Have  obtained  the  best  results  by  using  large  transformers 
banked  in  3-wire  secondaries. 

R.  H*  Garrison. 

Banks,  under  conditions  named.  Better  practice  would  be 
to  have  larger  transformers  and  wire  of  sufficient  size  to  take 
care  of  drop  and  not  bank  transformers. 

W.  N.  Scott 

If  transformers  are  of  the  same  make  it  is  better  to  bank 
them  and  run  a  common  system  of  secondaries.  It  would  be 
better  still  to  replace  several  of  the  150-light  transformers  with 
one  larger  transformer,  thereby  saving  in  core  loss,  and  gaining 
in  efficiency. 

M*  C.  Turpin. 

R  4.  Would  ft  be  good  practice  to  connect  In  multiple  the  sec- 
ondaries of  two  transformers  whose  primaries  are  connected  to  each 
phase  of  a  2*phase  system? 

No.  The  voltages  in  each  coil  are  90  degrees  out  of  phase, 
and  a  short-circuit  results  if  they  are  multiplied  on  the  secondary 
side. 

H.  L.  Wm  e.  E.  I.  Co. 

To  connect  in  multiple  the  secondaries  of  two  transformers 
whose  primaries  are  connected  to  each  phase  of  a  2-phase  system 
would  result  in  a  short-circuit,  due  to  the  fact  that  the  secondary 
voltages  of  each  transformer  are  90  degrees  apart.  It  would 
be  the  same  as  connecting  the  two  phases  of  a  2-phase  generator 
in  multiple.  If  one  wire  from  each  of  the  secondaries  were 
joined  together  the  voltage  difference  between  the  two  remaining 
wires  would  be  1.1428  times  the  voltage  of  each  secondary,  so 
it  is  apparent  that  joining  the  last  two  wires  together  to  com- 
plete the  multiple  connection  would  result  in  a  short-circuit. 

E.  A*  Wagner. 
J.  S*  Reesman. 

No,  as  this  would  obviate  the  advantages  of  a  2-phase  system. 

M.  C.  Turpin. 
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A  consideration  of  the  magnitttde  and  phase  of  the  two 
e.m.f.  involved,  shows  that  the  result  would  be  a  short-circuit 
of  a  voltage  1.414  times  the  value  of  each  of  the  secondary 
voltages. 

W.  A.  Carter. 

R  5*  Have  2-phase  transformers  been  found  perfectly  satls« 
factory  for  small  poiver  work  when  Installed  on  pole  lines  for  use 
with  two*phase  Induction-type  motors  up  to  80  horse-power?  Is  the 
satisfaction  equal  to  that  with  single-phase  transformers  for  same 
%¥ork7 

Practical,  but  unsatisfactory,  as  it  requires  special  trans- 
formers. 

P.  C.  Oscanyan. 

R  6*  What  Is  the  smallest  size  of  transformer  advisable  for 
use  on  a  8-wlre  secondary,  feeding  a  few  small  consumers,  so  that 
any  ordinary  unbalancing  would  not.be  noticeable? 

About  2.5-kilowatt. 

W.  M.  Scott 

Five-kilowatt.  If  the  number  and  size  of  consumers  does 
not  warrant  the  use  of  this  size,  it  would  be  better  to  use 
individual  transformers. 

N.  Read. 

R  7.  Wiiat  Is  tlie  relative  efficiency  at  full  load  of  two  trans- 
formers connected  3-phase  to  8-phase  resultant  delta,  compared  with 
three  transformers  of  equivalent  total  capacity  connected  8-phase  to 
8-phase  delta? 

Two  transformers  connected  3-phase  have  a  15  per  cent 
current  overload  in  each  coil  when  carrying  their  full  load  in 
kilowatts  at  100  per  cent  power-factor.  This  can  be  readily 
shown.  At  100  per  cent  power-factor  each  transformer  has  a 
rated  capacity  of  /  amperes  at  E  volts.  The  kilowatt  load  of 
both  is  2EL    Pence  the  total  current  delivered  to  the  load  is  2/. 

2/ 
This  is  equal  to    .=1=  1.15/  per  wire.   Since  there  are  but  two 

V  3 
transformers  the  current  per  wire  must  equal  the  current  in 
the  coils.    When  a  transformer  carries  an  overload  of  15  per  cent 
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the  losses  are  usually  increased  about  30  per  cent.  Thus,  a 
transformer  having  98  per  cent  efficiency  at  full  load  when 
used  for  single-phase  work,  would  have  its  losses  increased  from 
2  to  2.6  per  cent  and  its  efficiency  cut  down  to  974  per  cent 
by  such  a  3-phase  connection. 

H.  U  Wm  C.  E.  I.  Co. 

Since  the  capacity  of  the  sets  is  the  same,  the  losses  are 
practically  die  same.  In  one  case  the  loss  is  divided  among 
three  small  transformers,  and  in  the  other  the  loss  is  divided 
between  two  larger  transformers. 

B«  £•  (Morrow. 

About  86  per  cent. 

W.  N.  Scott 

Two  transformers  connected  in  Y  for  3-phase  work  are 
overloaded  about  15  per  cent  in  current  over  three  transformers 
in  delta  of  the  same  total  capacity.  This  means  that  the  copper 
loss  is  increased  about  32  per  cent,  but  as  the  iron  and  copper 
losses  are  approximately  equal  the  total  loss  in  the  transformer 
is  increased  about  16  per  cent.-  The  same  total  capacity  in  two 
larger  units  will  be  cheaper  and  will  have  less  total  iron  loss 
than  when  three  smaller  units  are  used.  It  is  also  more  simple 
and  is  less  work  to  connect  up  the  two  larger  transformers  on 
a  pole  than  three  smaller  ones.  Another  point  in  favor  of  the 
two  larger  transformers  is  that  if  additional  capacity  is  required 
later  it  is  a  simple  matter  to  add  the  third  transformer,  thus 
completing  a  delta  arrangement. 

W.  A.  Carter. 

R  8.  What  percentage  of  their  rated  capacity  have  two  trans- 
formers connected  In  series  for  8-phase  work? 

Eighty-five  per  cent.    See  answer  to  R  7. 

H.  L.  W.,  C.  E.  1.  Co. 

If  operated  at  its  rated  voltage  the  connection  of  the  trans* 
former  does  not  affect  its  output  capacity.  The  total  3-phase 
capacity  of  two  transformers  connected  "in  series"  (questioner 
probably  meant  open  delta)  is  the  sum  of  their  separate  capaci- 
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ties.    Thus,  two  3-kilowatt  transfonners  so  connected  are  good 
for  a  3-phase  load  of  six  kilowatts. 

C*  <!•  Embree* 

About  86  per  cent. 

W.  M.  Scott 

R  9.  Does  N  pay  to  test  transformers  In  small  stations  of  about 
500-kw  capacity? 

Generally,  no. 

P.  C.  Oseanyan. 

R  10*  On  high-potentlal  transfonners  with  underground  second- 
aries, sliould  the  frame  be  grounded? 

Yes. 

<!•  8.  Reesman. 
John  J.  6aifney. 

Yes,  we  should  advise  grounding  the  frame. 

M«  C.  Turpin. 

R  ii.  What  has  been  the  experience  In  the  smaller  stations 
with  grounded  secondaries  as  to  current  loss  and  lightning  eifects? 

All  our  house  secondaries  are  grounded  in  the  house  cellar, 
or  if  we  have  secondary  network  it  is  grounded  in  the  street. 
We  have  had  three  cases  in  the  past  year  where,  by  reason 
of  a  ground  coming  on  the  house  wiring,  leakage  took  place 
through  our  meter.  In  two  of  these  cases  the  defect  in  house 
wiring  was  caused  by  gas-lighting  wires.  We  have  had  no 
trouble  from  lightning  effects. 

W.  E.  Holmes. 

R  12.  Do  you  make  any  test  of  ground  resistance  when  ground- 
ing transformer  secondaries?    What  resistance  Is  allowable? 

The  secondaries  of  transformers  may  be  permanently 
grounded  at  the  pole  by  digging  down  and  banding  the  city 
water  pipe  running  through  the  street.  We  use  a  No.  4  wire 
and  copper  band  about  six  inches  wide.  Around  this  pipe  and 
band  we  throw  in  two  or  three  bushels  of  cracked  coke  and 
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fill  in  with  dirt.  An  easier  way  of  grounding  secondaries  of 
transformers  is  to  ground  them  in  the  house  cellar  by  taking 
a  tap  from  one  side  of  the  circuit  and  connecting  the  other 
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end  of  this  tap  to  the  city  water  pipe  in  the  cellar  at  a  point 
outside  all  fittings.     Sketches  of  ground  clamp  are  shown  here. 

W.  E.  Holmes. 


Yes.     Practically  no  resistance  allowable. 


P.  C.  Oscanyan* 


R  iS.  How  can  secondary  of  transformer  In  lighting  circuit  be 
permanently  grounded  to  prevent  severe  shock  or  damage  In  case  of 
burnout  or  short-clrcult  between  primary  and  secondary? 

The  best  ground  is  to  connect  to  water  pipe.  We  have 
run  ground  wire  several  hundred  feet  to  connect  to  hydrant 
rather  than  make  ground  connection  on  copper  plate  bedded  in 
charcoal'  or  coke,  as  a  ground  of  this  kind  is  a  variable  quan- 
tity, and  the  resistance  may  be  high. 

H.  Clyde  Parrish. 


Ground  neutral  of  3-wire  secondary  system. 


W.  M.  Scott 


R  14.  How  can  service  transformers  for  wireless-telegraph  sta- 
tions best  be  protected  against  lightning? 

We  adopted  the  following  method,  which  has  been  in  opera- 
tion more  than  four  months  and,  so  far  as  we  can  ascertain,  has 
g^ven  no  trouble. 
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The  wireless  company  has  a  2.5-kw  transformer,  no  to 
25,000-volt.  We  put  a  pair  of  primary  lightning  arresters  on 
our  i6-kw  transformer  (which  operates  the  wireless  station 
only),  also  another  pair  of  primary  arresters  in  secondaries  and 
two  Ley  den  jars  in  multiple  between  service  switch  and  key. 

T.  D«  Smith* 

R  15.  What  Is  the  danger  limit  In  temperature  for  olMnsulated 
and  air-cooled  transformers? 

Experience  has  shown  that  any  insulation  subjected  to  actual 
temperatures  of  more  than  100  degrees  centigrade  will  deterio- 
rate; the  greater  the  temperature  elevation  above  lOO  degrees, 
the  faster  the  deterioration. 

P.  M*  Lincoln. 

From  an  operating  standpoint,  about  40  degrees  centigrade. 

P.  C.  Oscanyan. 

R  16.  Have  any  attempts  been  made  to  cool  alr-blast  trans, 
formers  by  expanding  compressed  air  through  an  Infector?  If  so, 
what  %vere  the  results? 

This  scheme  has  been  suggested  many  times  but  has  never 
found  favor  among  engineers  on  accoimt  of  the  large  volume 
of  air  necessary  to  carry  oflf  a  given  amount  of  heat.  The  volimie 
of  air  required  for  a  given  amount  of  cooling  is  somewhat 
decreased  by  expanding  immediately  before  sending  into  the 
transformers,  but  there  is  not  sufficient  gain  by  this  method  to 
compensate  for  compressing  the  cooling  air. 

P.  M*  Lincoln. 

R  17.  (a)  is  there  ever  more  or  less  than  180  degrees  phase* 
difference  between  the  currents  of  the  primary  and  secondary  of  a 
current  transformer?     (b)   Ditto,  potential  transformers? 

Yes.  It  is  never  exactly  180  degrees  in  either  a  current 
or  a  potential  transformer,  though  so  nearly  so  that  180  degrees 
is  correct  for  all  practical  purposes. 

H.  L.  W.,  C.  E.  L  Co. 

Consider  any  transformer  at  no  load.  Its  primary  takes  a 
magnetizing  current  which  lags  behind  the  impressed  e.m.f.  in 
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phase  from  about  40  to  80  degrees,  depending  upon  the  design, 
physical  properties  of  iron  and  so  forth.  Now  with  a  load  on 
the  secondary  the  magnetizing  current  still  exists,  retaining  its 
identity  in  magnitude  and  phase  relation,  but  in  addition,  the 
primary  takes  amperes  in  phase  180  degrees  ahead  of  that  occur- 
ring in  the  secondary.  Combining  vectorially  these  two  constit- 
uents we  obtain  the  real  current  of  the  primary  with  its  phase 
relation  to  the  secondary. 

Thus  it  is  seen  that  they  never  are  opposite  in  phase  except 
when  the  current  in  the  secondary  happens  to  fall  180  degrees 
behind  the  magnetizing  amperes.  The  difference  is  usually 
slight  and  depends  upon  the  secondary  load  and  phase  position, 
also  on  that  of  the  exciting  current. 

John  Cyrus  Distler. 

R  18*  Why  can  not  current  transformers  he  inverted  as  can 
he  done  with  potential  transformers? 

They  can  be.  It  must  be  remembered,  however,  that  a  cur- 
rent transformer  as  usually  designed  is  of  very  small  capacity. 
Take,  for  example,  a  current  transformer  of  40-watt  capacity, 
built  for  a  primary  current  of  200  amperes,  and  a  secondary 
current  of  five  amperes.  Assuming  a  non-inductive  load,  the 
drop  across  the  primary  at  full  load  is  40  divided  by  200,  or 
0.2  volt.  If  the  secondary  have  eight  volts  diflference  of  poten- 
tial applied  to  it,  while  the  primary  is  short-circuited  through 
o.ooi  ohm,  five  amperes  will  flow  in  the  secondary,  o.i  volt 
will  be  generated  across  the  primary  and  200  amperes  will 
flow  in  the  primary  circuit.  Current  transformers  are  rated 
for  the  voltages  of  the  circuits  on  which  they  are  to  operate, 
but  this  rating  is  merely  a  measure  of  the  insulation  between 
primary  and  secondary  and  primary  and  core,  not  of  the  poten- 
tial that  can  be  transformed. . 

H.  U  Wm  C.  E.  1.  Co. 

If  you  mean  increasing  a  small  current  to  a  large  current, 
this  may  be  done  without  any  trouble.  We  use  them  quite  fre- 
quently in  this  way  for  testing  purposes  to  obtain  a  large  current 
from  a  small  amount  of  energy. 

F*  C*  Sargent 
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We  do  not  understand  what  is  meant  by  inverting  trans- 
formers, but  if  it  means  reversing  the  primary  and  secondary 
coils — ^that  is,  putting  in  small  current  through  fine  wire  winding 
and  taking  oflf  the  heavy  current  from  the  winding — ^should  say 
that  this  could  be  done,  but  we  fail  to  see  the  advantage  to  be 
gained  thereby. 

M*  C.  Turpin* 

R  19.  Suggest  a  simple  %vay  of  detecting  moisture  In  trans- 
former on? 

Take  a  few  crystals  of  bluestone  and  drive  off  the  water 
of  crystallization,  by  roasting.  To  the  white  powder  that  is  left 
add  a  small  quantity  of  the  oil  that  is  to  be  tested.  If  the 
oil  contains  water,  the  powder  will  regain  its  blue  color. — Elec- 
trical Club  Journal,  vol.  i,  p.  182. 

H.  u  w^  c.  e.  I.  Co. 

If  anhydrous  copper  sulphate  is  put  in  a  test  tube  con- 
taining oil,  the  copper  sulphate  will  have  a  bluish  tinge  if 
the  oil  contains  water. 

<!•  8.  Reesman* 

Heat  the  oil  to  the  boiling  point  of  water  and  hold  a  cold 
glass  over  it.  If  moisture  is  present  in  any  quantity  it  will  con- 
•dense  on  the  glass.  To  detect  minute  quantities  of  moisture — 
which  may  still  have  an  appreciable  effect  upon  the  dielectric 
qualities  of  the  oil — the  high-voltage  spark-gap  test  is  the  only 
one  that  is  necessary. 

H.  H.  Barnes. 

By  reason  of  its  higher  specific  weight  any  moisture  in 
transformer  oil  will  be  found  at  the  bottom  of  the  case.  To 
detect,  therefore,  whether  the  moisture  is  present  a  sample  should 
be  taken  from  the  bottom.  As  a  rule,  cases  for  shipment  of  oil, 
as  well  as  transformer  cases,  have  plugs  at  the  bottom,  which 
can  be  used  to  advantage  for  this  purpose.  The  following 
represents  a  simple  procedure  to  determine  the  presence  of 
moisture:  The  sample  obtained  should  be  placed  in  an  ordinary 
test  tube  that  is  provided  with  a  cork  at  the  top.  The  cork  admits 
a  glass  tube  about  an  eighth  of  an  inch  in  diameter,  the  fit  of 
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which  should  be  as  tight  as  possible.  The  glass  tube  should  be 
bent  under  an  angle  of  120  degrees.  When  the  oil  is  placed  in 
the  test  tube,  proceed  to  heat  the  same.  If  moisture  is  present 
it  will  condense  in  the  upper  part  of  the  small  tube,  which  is  bent 
to  prevent  the  condensed  water  from  dropping  back  into  the  oil. 
The  amount  of  condensation  is  a  means  of  ascertaining  the 
amount  of  moisture  present. 

Wm«  Ledcrer. 


Heat  a  small  piece  of  metal  to  a  temperature  just  below 
red  heat  and  plunge  it  into  the  oil  to  be  tested.  A  crackling 
sound  indicates  moisture.  This  test  is  sufficiently  accurate  for 
the  determination  of  moisture  for  ordinary  lighting  transformers. 
For  high-voltage  transformers  more  accurate  methods,  such  as 
the  breakdown  test,  give  better  results.  For  more  detailed 
information,  see  paper  entitled  Oil  for  Insulating  Purposes,  pub- 
lished in  1904  Proceedings  of  the  National  Electric  Light 
Association. 

C.  E.  Skinner. 


Insert  a  red-hot  wire  into  some  of  the  oil  and  if  the  slight- 
est moisture  is  present  a  crackling  noise,  like  the  frying  of  grease, 
will  be  heard  as  soon  as  the  wire  touches  the  oil.  If  the  oil  is 
perfectly  dry  no  noise  will  be  heard  and  merely  a  puff  of  smoke 
will  arise. 

M*  C.  Turpln. 


Drive  off  water  of  crystallization  from  a  few  crystals  of 
bluestone  (copper  sulphate,  Cu  SO4  +  Hjo)  by  roasting.  To 
white  powder  remaining  (anhydrous  copper  sulphite)  add  a 
smail  quantity  of  oil.  If  water  be  present,  powder  will  turn 
blue. 

If  high  potential  is  available  for  testing,  put  two  spheres 
in  vertical  glass  cylinder  2  inches  in  diameter,  with  one  fixed 
and  one  capable  of  being  adjusted  by  means  of  a  micrometer 
screw.    Bring  spheres  together  and  separate  them  a  known  dis- 
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tance  with  micrometer  screws,  apply  the  high-potential  to  the 
spheres  and  reduce  distance  between  spheres  until  oil  breaks 
down.  With  a  separation  of  0.15  inch  30,000  to  40,000  volts 
should  be  required. 

B.  J.  Dcnman. 


R  20*    Give  a  convenient  way  of  keeping  transformer-load  records* 

Install  a  Wright  demand  indicator  on  each  transformer 
and  have  meter  readers  reset  it  every  month  and  report  read- 
ing on  a  simple  card  system. 

United  Electric  Ught  Co. 

A  transformer-load  record  could  be  kept  in  a  loose-leaf 
file,  an  index  card  being  inserted  for  each  transformer  number, 
which  should  show  the  capacity,  number,  make  and  size  of 
secondary  'bus  of  transformer.  After  each  index  number, 
a  page  should  be  inserted  for  every  service  connected  to  the 
secondary  'bus  showing  connected  load  in  i6-cp  or  hp- 
equivalent,  number  of  outlets,  character  of  load,  size  of  service 
wires,  meters,  and  so  forth,  so  that  the  load  of  the  transformer 
could  be  readily  determined  by  adding  up  all  services  filed  under 
its  number.  If  the  total  number  of  transformers  is  too  great 
for  such  a  file  a  card  system  could  be  used  in  the  same  manner 
as  the  pages  of  the  loose-leaf  system. 

G.  N*  Armbmst. 


Card  index.  Different  color  transformer  cards  for  each 
phase.  All  consumers'  cards  white,  but  connected  load  on  one 
side  of  3-wire  secondary  is  entered  in  red  ink  and  the  other  in 
black  ink. 

R.  H.  Garrison. 


We  test  our  transformers  as  described  in  answer  to  R  2. 
and  the  results  are  kept  in  a  loose-leaf  book.  This  book  is  kept 
up  to  date  and  shows  the  location  of  all  feeders.     The  north 
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and  east  and  the  south  and  west  of  all  our  3-wire  system  are 
connected  and  the  respective  current  readings  of  northeast  and 


RMirlt.. 

LT-YV 

-. 

Ql^nar 

m    et 

- 

■lit 

Ucatloa 

WK. 

A 

X 

.K 

X 

r-.* 

^c 

»T 

tt6 

•^ 

19 

4 

7 

Al6 

'«r 

^ 

'V^8/ 

ri 

^\ 

64^ 

/ts 

l«4. 

# 

i"^! 

S0.4« 

l«.«l 

^  at.44- 

Mr* 

fto 

10 

;2o 

xo 

Trtmont  8-». 

boeMfaa 

N.K. 

X 

K 

K 

A 

m. 

<lo 

«^ 

e« 

114 

•.w 

.  .s 

1 

-4- 

^ 

'^/lAliT^ 

tmA 

87 

as- 

84 

78 

' 

mat 

IT.«7 

7.«. 

IM« 

XI' IZ 

\  fto 

10 

fto 

ko 

^:V^^: 

UCMIM 

It.  K. 

X 

X 

a 

m. 

10% 

l»7 

no 

•.w 

17 
IfO 

4 
I04 

U 

h«ib 

Mm 

28.74 

southwest  are  taken.   Notations  as  to  unbalancing  or  the  setting 
of  additional  transformers  are  placed  on  sheets  as  shown  here. 

fi.  Read. 

S— LAMPS— ARC,  INCANDESCENT,  ETC. 

8  I.  Have  any  of  the  member  companies  had  experience  In 
the  use  of  galvanized  chain  In  suspending  arc  lamps;  If  so,  how 
long  has  chain  been  In  use,  and  what  Is  the  general  opinion  la 
regard  to  Its  use?  ' 

Have  used  galvanized-iron  chain  in  suspending  arc  lamps 
for  more  than  a  year,  and  approve  of  its  use  over  twisted-wire 
cable  or  rope. 

W.  E.  HolMM. 

We  are  using  this  chain  with  good  results. 

J.  A«  Lane. 
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I  have  been  using  Oneida  galvanized  chain  for  nine  months 
on  about  1800  lamps,  without  having  (through  the  fault  of  the 
chain)  a  lamp  fall  to  the  street  It  is  a  great  money-saver  over 
manila  or  wire  rope. 

W.  W.  TKzell. 

We  are  using  in  all  of  our  plants,  for  arc-lamp  suspension, 
the  galvanized  chain  called  "The  Oneida"  and  are  having  excel- 
lent success  with  same.  It  certainly  seems  to  be  preferable  to 
any  kind  of  rope  that  we  have  heretofore  used. 

F.  C.  Sargent. 

Have  used  galvanized  chain  of  the  Oneida  Ccwnmunity's 
make  for  two  years,  and  find  it  entirely  satisfactory.  We  use 
a  special  pulley  which  holds  the  arc  lamp  to  the  arm  when  sus- 
pended, and  the  weight  of  the  lamp  does  not  come  on  the  chain 
continuously. 

Wnu  M.  Uivls. 

We  suspended  51  of  our  street  lamps  on  galvanized  chain 
with  a  Cutter  high-voltage  insulator  between  the  chain  and  lamp. 
In  wet  weather  we  fotmd  these  chains  dangerously  charged,  pos- 
sibly due  to  leakage  from  the  pole  and  cross-arm  to  chain.  We 
replaced  the  chain  with  rope. 

W.  0*  Haymond. 

Our  experience  is  that  chains  used  in  suspending  lamps  do 
not  answer  as  well  as  galvanized  hemp-centred  flexible  wire 
rope.  Moreover,  chain  will  not  always  run  through  the  sheaves 
properly,  and  has  made  a  great  deal  of  trouble,  very  often  neces- 
sitating the  lifting  off  of  the  sheaves.  For  this  reason,  we  have 
given  up  chain  for  the  purpose  of  suspending  arc  lamps. 

H.  Frederic  Frasse. 

The  Oneida  galvjtnized  chain  fits  all  standard  pulleys  and 
works  freely  under  all  conditions.  Ice  and  sleet  do  not  interfere 
with  its  ease  of  operation.  This  was  very  strikingly  demon- 
strated at  Niagara  Falls,  where  a  certain  light  was  close  to  tlie 
cataract  and  the  chain  subjected  not  only  to  all  conditions  of 
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wea^ther  but  to  a  continuous  deposit  of  mist  arising  from  the 
falls.  The  Buffalo  and  Niagara  Falls  Electric  Light  and  Power 
Company  reported  that  the  chains  on  this  system  worked  per- 
fectly throughout  the  entire  winter  in  spite  of  the  severe 
conditions. 

Vcraoii  W.  Lee. 

We  put  up  one  sample  chain  over  a  railroad  crossing  in 
July,  1905.  Inspection  in  April,  1907,  did  not  show  any  cor- 
rosion or  deterioration  of  chain.  We  used  to  change  wire  cables 
on  these  crossings  once  a  year.  We  installed  42  chains  in  April, 
1906,  two  of  which  developed  defective  links  and  dropped  the 
lamps;  otherwise  we  find  them  very  satisfactory.  We  used  an 
insulator  on  the  lower  end  of  each  chain  for  the  safety  of  the 
trimmer.  During  a  recent  sleet-storm  the  circuit  equipped  with 
chains  was  trimmed  in  much  less  time  than  a  similar  circuit 
equipped  with  ropes. 

W.  H.  Fcllonrs. 

8  2.  Is  there  any  way  off  treating  Iron  gas-caps  on  enclosed* 
arc  lamps  to  prevent  rusting? 

Have  tried  various  schemes,  but  without  any  satisfactory 
results. 

J.  W.  Cowles. 

The  most  satisfactory  way  to  treat  gas  caps  is  to  scrap  them. 
The  Edison  Elec  lllg.  Co.,  West  Chester,  Pa. 

We  have  been  unable  to  find  any  method  of  treating  iron 
gas  caps  on  enclosed-arc  lamps  to  prevent  them  from  rusting. 
We  have  used  various  metals  and  alloys  in  place  of  iron,  and 
of  these  one  furnished  by  the  General  Electric  Company  seems 
to  give  fairly  good  satisfaction. 

H.  T.  Hartman. 

8  8*  Do  you  find  large  reflectors  off  much  benefit  on  en« 
closed-arc  lamps  In  street  lighting? 

Large  reflectors  on  arc  lamps  are  useful  in  heavily-shaded 
districts,  as  they  prove  beneficial  in  holding  the  light  on  a  line 
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beneath  the  leaves.     Where  there  is  an  open  territory  to  be 
lighted  they  are  of  little  use. 

Wm.  M.  Lewis. 

We  find  it  dependent  on  the  municipal  authorities.  Some 
prefer  reflectors  on  lamps,  while  others  do  not. 

John  J*  Gaffney. 

In  general,  reflectors  are  desirable  for  all  enclosed-arc  lamps 
in  street  service. 

J.  W.  Co%iles* 

We  have  found  large  glass  reflectors  very  beneficial,  as  they 
protect  the  glass  globes  from  hail,  sleet,  and  so  forth.  In  fact, 
the  outer  globe  can  be  dispensed  with  when  reflectors  are  used, 
which  makes  the  light  much  more  effective  in  dusty  weather  and 
requires  much  less  time  for  trimming. 

The  Edison  Elec  lllg.  Co^  West  Chester*  Pa. 

Reflectors  are  not  of  much  benefit  in  street  lighting,  except 
where  the  lamps  are  hung  unusually  high  or  where  alternating- 
current  lamps  are  used.  In  alternating-current  lamps  there  is 
nearly  as  much  light  thrown  upward  as  downward,  hence  it  is 
virtually  necessary  with  all  alternating-current  lamps  to  use  a 
reflector  to  throw  the  light  downward  or  in  a  more  useful  direc- 
tion. 

6.  H.  Rettcw* 

We  do  not  use  reflectors  on  enclosed-arc  street  lamps.  It  is 
our  experience  that  the  public  estimation  of  a  street  lamp  depends 
more  on  the  brilliancy  of  the  arc  than  on  the  diffusion  of  the 
light. 

H.  T.  Hartman. 

S  4.  What  combination  off  the  various  kinds  off  Inner  and 
oater  glolies  has  proven  most  satlsffactoiy  ffor  street  lighting  In 
actval  practice — that  Is,  clear  outer  and  light  opal  Inner*  and  so 
fforth? 

The  street-lighting  committee  of  Springfield,  Mass.,  prefers 
the  opal  inner  globe  and  clear  outer  globe.  Inner  globes  are 
washed  once  a  week. 

United  Electric  Ught  Co. 

Q — 12 
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It  is  best  to  use  clear  outer  and  opalescent  inner  globes,  but 
where  a  change  is  made  from  open  to  enclosed  lamps  the  appear- 
ance of  more  light  will  be  given  by  using  both  clear. 

J.  A*  Lane. 

Clear  outer  globe  and  opalescent  inner  globe  seems  to  be 
the  combination  to  use  on  street  arcs. 

Win.  M.  I^wls. 

We  use  clear  inner  and  outer. 

The  Pueblo  and  Suburban  Traction  and  Lighting  Co. 

Clear  globes,  both  outer  and  inner,  are  used  invariably  for 
street  service. 

4.  W.  Cowles. 

We  have  found  a  clear  inner  with  no  outer  globe  very  satis- 
factory. 

The  Edison  Elec.  Ilig.  Co.,  West  Chester,  Pa. 

The  question  of  glassware  for  arc  lamps  is  largely  deter- 
mined by  personal  preferences.  All  glassware  will  absorb  a  con- 
siderable amount  of  light,  and  opal  glassware  absorbs  very  much 
more  than  clear.  However,  where  a  clear  outer  globe  is  used 
in  connection  with  an  opal  inner  globe,  the  opal  inner  globe  will  so 
diffuse  the  light  that  it  appears  to  emanate  from  the  entire  surface 
of  the  inner  globe  and  the  lamp  will  appear  to  give  a  greater* 
volume  of  light,  although  in  reality  it  gives  less.  Same  will  apply 
to  the  use  of  an  opal  outer  globe,  which  appears  to  become  lumi- 
nous over  its  whole  surface  and  adds  somewhat  to  the  appearance 
of  the  whole  lamp,  although  as  a  matter  of  fact  it  absorbs  from 
15  to  40  per  cent  of  its  light,  depending  on  the  density  of  the 
glass.  If  you  want  all  the  light  you  can  get,  use  clear  globes 
entirely. 

6.  H.  Rettew. 

We  have  found  the  best  combination  to  be  clear  inner  and 
clear  outer  globes. 

John  J.  Gaffney* 

The  best  combination  of  outer  and  inner  globes  for  street 
lighting  is  to  have  both  clear.     The  clear  inner  will  become 
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opal  shortly  after  it  is  in  use.  The  average  person  will  in  nine 
cases  out  of  ten,  when  passing  judgment  on  an  arc  light,  look  at 
the  lamp,  and  if  the  arc  appears  intensely  bright  he  will  conclude 
that  the  light  furnished  is  superior  to  the  light  furnished  through 
opal  globes. 

John  McFeeley, 

8  &•  What  are  the  chief  troubles  experienced  In  series  al- 
tematlng-current  arc  lamps  for  street-lighting  system? 

Our  experience  would  indicate  that  the  greatest  trouble 
e3q)erienced  in  series  alternating-current  street-lighting  systems 
is  due  to  the  facts  that  the  lamps  are  not  given  sufficient  attention 
and  that  in  a  great  many  cases  the  current  is  not  maintained  at 
its  normal  value.  On  all  altemating-airrent  lamps  there  is  a 
tendency  toward  the  formation  of  graphitic  carbon,  which  when 
cold  is  a  poor  conductor  of  electricity,  and  when  this  formation 
occurs  it  is  difficult  for  the  lamps  to  pick  up  and  they  will  fre- 
quently operate  badly.  This  formation  does  not  readily  take 
place  when  the  current  is  at  its  normal  value,  but  if  the  current 
is  allowed  to  run  too  low,  or  if  the  voltage  at  the  arc  is  too  low, 
this  graphitic  formation  may  prove  a  source  of  considerable 
trouble.  The  lamps  should  be  adjusted  at  about  72  volts  at  the 
arc  and  be  kept  in  adjustment  by  testing  the  lamps  three  or  four 
times  each  year. 

6.  H.  Rettew. 

We  find  no  particular  trouble  from  series  alternating-current 
arc  lamps. 

John  J*  Gaffney* 

• 
8  6*  Assuming  the  carbons  off  an  arc  lamp  to  be  kept  at 
a  constant  distance  apart*  would  the  lamp  give  the  same  amount 
off  light  on  eight  amperes  as  Indicated  by  an  ammeter  at  90  per 
cent  power-ffactor  as  It  would  on  eight  amperes  at  70  per  cent 
power-ffactor?  Would  eight  amperes  always  have  the  same  heat- 
ing efflect  In  a  conductor*  Irrespective  off  poiver-ffactor? 

Yes. 

J.  A*  Lane. 

The  power-factor  of  a  carbon  arc  is  always  the  same.  Intro- 
ducing resistance  or  reactance  in  series  with  an  arc  will  make 
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the  arc  more  stable.  It  is  well  known  that  a  reactance  in  series 
with  an  arc  has  a  greater  steadying  effect  than  an  equal  resist- 
ance. If,  then,  the  power-factor  is  reduced  by  the  use  of  react- 
ance in  series  with  the  arc,  the  arc  will  be  more  stable  and  will 
have  a  slightly  higher  temperature,  and  will  give  off  more  light. 
The  heating  effect  of  eight  amperes  in  a  conductor  is  always  the 
same,  irrespective  of  the  power-factor  of  the  load. 

C.  E.  Stephens. 

The  lamp  would  give  more  light  at  90  per  cent  power-factor 
than  at  70,  because  the  former  condition  represents  more  energy. 
The  heating  effect  in  both  cases  would  be  the  same,  because  the 
loss  of  energy  varies  directly  as  the  resistance,  and  as  the  square 
of  the  current,  regardless  of  the  power-factor. 

W.  0.  Haymond. 

Assuming  that  the  conditions  are  as  set  forth  in  the  question, 
any  given  number  of  amperes  will  produce  as  much  light  at  a 
high  power-factor  as  would  be  produced  at  a  low  power-factor. 
Similarly,  a  given  current  will  have  precisely  the  same  heating 
effect  in  any  conductor,  irrespective  of  the  power-factor. 

6.  H.  Rettew. 

As  the  heating  effect  is  equal  to  the  square  of  the  current 
multiplied  by  the  resistance,  it  is  evident  that  the  heating  is  inde- 
pendent of  the  power-factor,  as  the  light  emitted  is  due  to  the 
heat.  It  is  also  evident  that  with  the  same  resistance  and  the 
same  current  the  amount  of  light  is  also  independent  of  the  power- 
factor. 

H*  T,  Hartman. 

8  7,  In  testing  series  arc  lamps  ds  member  companies  find 
It  necessary  to  test  lamp  on  actual  line  conditions*  or  will  an  ap- 
proximation off  constant  current  suffice? 

If  wire  is  sufficiently  large  it  should  not  be  necessary  to 
test  on  the  circuit. 

J.  A*  Lane. 

In  testing  series  arc  lamps  we  test  same  on  a  small  6-light, 
constant-current  transformer.    We  find  this  entirely  satisfactory. 

F.  C.  Sargent. 
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Lamps  should  always  be  tested  and  adjusted  under  current 
conditions  as  nearly  as  possible  the  same  as  service  conditions. 

J.  IV.  Co«vles. 

Question  does  not  state  whether  direct  or  alternating-current 
lamps  are  referred  to.  Direct-current  can  be  tested  in  the  stations 
and  then  put  on  the  line  without  any  further  adjustment  Alter- 
nating-current series  lamps,  if  tested  at  the  station  on  a  circuit 
that  probably  comprises  only  a  few  lamps  on  the  testing  rack, 
should  be  readjusted  after  being  placed  on  the  Ime,  because  the 
power-factor  of  a  short  testing  line  might  be  either  very  much 
lower  or  very  much  higher  than  the  actual  service  line.  However, 
tliey  can  be  tested  on  one  of  the  service  lines,  in  the  power-house 
or  at  any  point  on  the  circuit,  and  the  adjustment  would  not 
necessarily  have  to  be  changed  if  the  position  of  the  lamp  on  the 
circuit  were  changed. 

6.  H.  Rettew. 

If  you  want  lamps  to  be  uniform,  test  them  under  actual 
line  conditions. 

The  Edison  Elec  INg.  Co.*  West  Chester*  Pa. 

In  calibrating  series  arc  lamps  it  is  very  necessary  to  dupli- 
cate the  line  conditions.  This  can  readily  be  accomplished  by 
using  a  constant-current  regulator  of  small  capacity,  such  as 
five  or  six  lamps,  and  loading  the  regulator  the  same  as  the  regu- 
lator from  which  the  lamp  will  operate ;  that  is,  if  60  lamps  are 
to  be  operated  on  a  75-light  regulator,  a  sufficiently  close  adjust- 
ment can  be  made  by  calibrating  five  lamps  in  series  on  a  6-light 
regulator. 

C.  E.  Stephens. 

We  test  all  arc  lamps  with  a  constant  current  in  station 
before  placing  them  on  line. 

John  J.  Gaffney. 

8  8»  What  Is  the  real  cause  off  the  simultaneous  hissing  at 
the  arc  and  drop  in  potential  in  an  open-arc  lamp? 

8  9*    Where  series  street  lamps  are  giving  considerable  trouble 
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from  carbons  sDpping*  nfhat  can  b€  recommended  as  an  adeqaale 
remedy? 

The  trouble  is  evidently  in  the  clutch. 

J.  A*  Lane. 

Buy  straight  carbons  and  get  a  new  trimmer. 

W«  W*  TItzell* 

We  have  found  that  placing  a  stop  on  the  trip  platform  to 
catch  the  clutch  removes  the  difficulty. 

John  J*  Gaffney. 

Slipping  of  carbons  is  possibly  due  in  most  cases  to  using 
a  smaller  carbon  than  that  recommended  by  the  manufacturer. 
Take  a  piece  of  iron,  say,  three  inches  square  and  drill  two  half- 
inch  holes;  tap  these  holes  out  to  correspond  to  the  maximum 
and  minimtmi  gauge  of  carbons  recommended  by  the  manufac- 
turer. By  running  all  carbons  through  this  gauge  you  can  pick 
out  the  over-sized  and  under-sized  carbons,  as  well  as  the  more 
crooked  ones. 

W.  0.  Haymond, 

If  slipping  of  carbons  is  due  to  vibration,  hang  lamps  on 
spring  supports.  If  due  to  worn  clutches,  replace  or  repair  them. 
If  due  to  carbons  of  improper  gauge,  use  a  different  g^uge. 

J.  W.  Co%iles* 

Neither  series  street  lamps  nor  any  other  lamps  should  give 
trouble  from  the  carbon  slipping,  because  this  is  simply  a  defect 
in  the  design  of  the  clutch,  and  if  a  lamp  is  purchased  with  a 
properly-designed  clutch  no  trouble  of  this  kind  will  be  experi- 
enced. 

6.  H.  Rettew. 

8  10.  What  is  the  relathw  consumption  off  carbon  in  a  lamp 
used  on  direct-current  circuits  and  on  alternating-current  circuits? 

We  use  only  direct-current  series  enclosed  arcs  for  street 
lighting.  The  life  of  a  i2-inch  carbon  will  average  no  hours, 
although  under  favorable  conditions  and  careful  inspection  to 
secure  a  narrow  range  of  diameters  an  average  life  of  125  hours 
can  easily  be  secured. 

H.  T.  Hartman. 
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8  11.    What  camea  carbons  to  crystallize? 

Low  voltage  sometimes  causes  this  trouble. 

F.  C.  Sargent 

Would  refer  you  to  answer  S  5.  In  addition,  it  appears 
that  the  heat  at  the  arc  distills  the  carbon  and  the  products  of 
the  distillation  are  deposited  on  the  cooler  surface,  hence  on 
direct-current  lamps  the  deposit  is  usually  found  on  the  negative 
carbon ;  on  alternating-current  lamps  it  is  found  on  both  carbons, 
for  the  simple  reason  that  the  current  reverses  and  the  carbons 
are  continually  changing  temperature  and  the  graphitic  carbon 
distilled  from  the  amorphous  will  deposit  on  a  cooler  surface. 

6.  H,  Rettew. 

I  should  say  the  crystallizing  of  the  carbon  was  due  to  the 
lamp  being  out  of  adjustment. 

John  J.  Gaffney. 

8  12.  What  proportion  should  the  outages  In  street  serles*arc 
system  bear,  to  number  off  lamps  In  circuits? 

We  have  operated  1000  series  enclosed-arc  lamps  during 
the  past  twelve  months  with  a  reported  outage  of  about  0.125 
per  cent.  The  outage  is  computed  by  four  inspectors  employed 
by  us  and  from  the  police  reports  received  by  the  superintendent 
of  street  lighting  employed  by  the  city. 

United  Electric  Ught  Co. 

Our  outages,  with  strict  reporting  from  the  police  depart- 
ment (1900  lamps),  show  o.i  per  cent  during  the  year  1906; 
series  open  arcs. 

W.  W.  ntzell. 

The  total  lamp-hours  out  should  not  be  much  over  0.125 
per  cent  of  the  total  lamp-hours  burning.  Less  than  this  is  to 
be  expected,  and  0.25  per  cent  is  high. 

Alex*  J.  Campbell. 

One-half  of  one  per  cent. 

F.  C.  Sargent. 

Arc  lamps  for  street  lighting  should  be  considered  as  an 
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advertisement  of  the  central  station's  product,  and  for  this  reason, 
at  least,  street  lamps  should  be  kept  in  the  very  best  possible  con- 
dition. If  all  street  lamps  were  taken  from  the.  circuits  two  or 
three  times  each  year,  taken  to  the  shop,  thoroughly  cleaned  and 
thus  maintained  in  the  best  working  condition,  and  if  the  trim- 
mer were  made  responsible  for  outages,  very  few  outages  would 
be  reported.  We  know  of  one  system  operating  125  lights  on 
which  no  outages  were  reported  for  two  months.  This  was  in 
a  large  city  where  the  police  were  very  vigilant  in  reporting  out- 
ages, hence  will  serve  as  an  indication  of  what  can  be  done  under 
proper  management.  On  another  system  of  107  lamps,  where 
the  company  made  a  practice  of  overhauling  two  lamps  every 
day,  no  outages  were  reported  for  three  and  a  half  months,  and 
in  this  case  the  police  were  not  only  willing,  but  anxious,  to 
report  any  lamps  that  might  fail.  As  this  company  had  only  a 
few  more  than  100  lamps,  and  as  it  overhauled  two  lamps  every 
day,  this  will  indicate  that  each  lamp  was  gone  over  about  once 
in  60  days. 

6.  H.  Rettew. 

8  18.  What  percentage  off  the  hicofne  from  mwiidpal  arc  lamps 
la  It  neceaaary  to  expend  for  trlmminf  and  lnapcctlon«  to  give  good 
service? 

It  costs  us  about  1.5  per  cent  of  income  from  street-lighting 
service  to  provide  trimming  and  inspection. 

United  Electric  Ught  Co. 

About  5  per  cent  is  paid  out  for  trimming  and  patrolling. 
This  includes  labor  and  cost  of  horses  and  wagons  for  taking 
care  of  approximately  500  arc  lamps  and  3000  series  incandescent 
lamps. 

F*  C.  Sargent* 

Ten  to  15  per  cent. 

W.  0.  NayMond. 

This  depends  upon  the  rates  you  are  receiving  and  varies 
from  0.017  to  0.021  per  cent  where  rates  are  from  $70  to  $95  per 
year. 

John  i.  GalTfiey. 
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8  14*  What  are  the  dtoadvatitages  off  usfoig  magnetite  arc 
lamps? 

Magnetite  arcs  can  not  be  used  for  interior  lighting,  on 
account  of  the  fumes  emitted.  The  current  required  is  so  small 
that  to  get  the  full  capacity  out  of  a  standard  direct-current 
dynamo  a  very  high  voltage  must  be  carried  in  comparison  with 
that  required  by  any  other  system.  The  regulation  of  arc 
djmamos  operating  on  so  small  a  current  is  seriously  affected 
by  grounds  that  would  not  be  noticed  on  a  9.6-ampere  circuit,  and 
would  have  little  effect  even  on  a  6.6-ampere  system.  If  constant- 
current  transformers  are  used  rectifiers  are  required,  the  cost  of 
maintenance  of  which  is  about  equal  to  the  entire  cost  of  repairs 
to  lamps,  renewal  of  globes,  cost  of  carbons  and  trimming.  In 
an  ordinary  direct-current,  enclosed-arc,  street-lighting  system 
the  rectifier  has  the  additional  disadvantage  of  decreasing  the 
efficiency  and  power-factor  of  the  system. 

H.  T.  HarCman. 

8  1 8.  What  method  has  proved  most  practicable  and  convenient 
ffor  closing  a  serles-arc  circuit  when  pperated  on.  mercufy-vapor  recti- 
Hers  In  connection  ivlth  magnetite  arc  lamps?  The  ordinary  and  usaal 
method  off  lamping  the  line  wHh  series  direct-current  machine  con- 
nected to  lines*  to  Indicate  by  current  when  open  circuit  has  been 
dosedt  Is  not  practlcablct  on  account  off  ffallure  off  rectifier  to  pick 
up  except  on  a  closed  circuit. 

Start  the  mercury-vapor  rectifier  on  short-circuit,  close  the 
arc-lamp  circuit  and  open  the  short-circuit  switch. 

C.  E.  8tephens. 

8  16*  To  what  degree  are  the  fumes  off  the  flame  arc  noxious? 
Inquirer  has  seen  a  flame  arc  Installed  In  a  small  store  ffor  Illuminat- 
ing purposes. 

One  flaming  arc  in  a  good-sized  grocery  store  about  40  by 
50  feet  seems  to  give  no  annoyance. 

C-  It.  Price. 

Fumes  given  off  by  the  carbons  used  in  flaming  arc  lamps 
depend  entirely  upon  the  material  used  in  the  cores  of  the  car- 
bons. There  is  one  lamp  now  being  manufactured  in  this  country 
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in  which  the  carbons  will  give  off  no  more  fumes  than  are  given 
off  by  ordinary  enclosed  lamps. 

6.  H.  Retlew. 

8  17.    What  policy  has  been  adopted  aa  regarda  flaming  arc 

lamps?  Are   they   loaned   by  the   supplying   company?  Where  the 

consumer  o%vns  the  lamp   does  the  company  trim  the  lamps?  Is 
any  additional  charge  made? 

The  present  first  cost  of  flaming  arcs  and  the  high  cost  of 
maintenance  make  it  prohibitive  to  put  them  out  on  the  same 
basis  as  the  ordinary  arc  lamp.  I  understand  that  the  present 
general  practice  is  to  have  the  consumer  purchase  the  lamp 
and  carbons  and  the  company  do  the  trimming  and  maintain  the 
lamp. 

John  (McFeeley. 

A  customer  buys  his  flaming  arcs  and  carbons  of  us  at  cost. 
We  trim  and  care  for  the  lamps  the  same  as  others,  charging  him 
merely  for  the  current  consumed. 

C.   R.  Price. 

The  writer  understands  that  at  least  one  prominent  manu- 
facturer of  flame  arcs  instructs  his  customers  as  to  care  and  main- 
tenance, thus  relieving  the  central  station  of  this  annoyance. 
Under  these  conditions,  with  the  customer  furnishing  his  own 
carbons,  and  in  view  of  the  indirect  advertising  these  lamps  bring 
the  electric  company,  the  use  of  flame  arcs  should  be  encouraged. 

E.  C*  Stahit  Jr. 

We  have  adopted  the  policy  of  furnishing  flaming  arc  lamps 
to  our  consumers  at  cost.  We  also  do  the  trimming  without 
additional  charge ;  the  consumers,  however,  furnish  the  carbons. 

Fred  Leslie. 

For  the  purpose  of  introducing  the  flaming  arc  lamps,  a 
small  number  were  supplied  to  customers  with  monthly  charge 
in  addition  to  the  current  bills,  the  rental  charge  being  sufficient 
to  cover  the  extraordinary  cost  of  the  lamps  and  the  increased 
cost  of  maintenance.  Beyond  the  few  furnished  in  this  way,  all 
flaming  arcs  are  installed  as  customer's  lamps  and  are  trimmed 
and  maintained  wholly  by  the  customer. 

J.  W.  Coi^s. 
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Central  stations  have  not  taken  very  kindly  to  the  flaming 
arc  lamps,  but,  in  spite  of  this,  large  numbers  are  being  installed, 
and  it  is  only  a  question  of  time  when  the  central  stations  will  see 
that  it  is  to  their  advantage  to  supply  the  flame  arc  lamps  on  the 
same  conditions  they  now  supply  the  enclosed  lamps.  There  are 
several  large  central  stations  that  are  now  supplying  flame  lamps 
at  a  fixed  price  per  month,  which  price  includes  rental  of  lamp, 
current,  trimming  and  repairing.  There  is  no  reason  why  other 
central  stations  should  not  do  likewise,  as  they  can  increase  the 
sale  of  current  enormously  and  can  fix  their  prices  so  as  to  cover 
the  cost  of  trimming  and  maintaining  the  lamps,  and  the  depre- 
dation on  the  same.  Some  of  the  central  stations  do  not  go  so 
far  as  supplying  the  lamp,  but  if  the  consumer  purchases  his  own 
lamps  the  company  trims  them  sometimes  free,  sometimes  sup- 
pl3ring  only  the  labor  free,  the  consumer  furnishing  his  own  car- 
bons. 

6.  H..Rettcw. 

Our  policy  is  opposed  to  supplying  flaming  arc  lamps,  or 
assuming  responsibility  for  their  maintenance,  although  we  will 
furnish  current  for  them  if  the  consumer  is  willing  to  buy  the 
lamp  and  take  his  own  risks. 

H*  T.  Harlman. 

The  customer  owns  and  maintains  the  lamps.  If  necessary, 
the  supplying  company  will  demonstrate  to  a  customer  by  install- 
ing the  lamps  for  a  certain  time.  If  satisfactory  to  the  customer, 
arrangements  are  then  made  for  the  customer  to  buy  and  main- 
tain the  lamps. 

W.  B.  Thompson. 

The  company  furnishes  the  lamp,  but  to  cover  the  high 
carbon  expense  the  charge  is  about  double  that  fof  ordinary 
arc  lamps. 

J.  F,  Dostal. 

8  18.  Give  average  watts  and  volt-amperes  per  lamp  at  main 
*biis-bars  of  sivltchboard  for  the  various  sizes  and  kinds  of  series- 
arc  lamps;  the  figures  to  Include  all  losses  In  translating  and  regu- 
lating devices  and  In  line,  8tate  kind  and  size  of  lamps*  whether 
alternating  current  or  direct  current;  character  of  translating  devices 
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— motor-driven    generators*    mercury-arc    rectifiers,    constant-current 
transformers*  potential  transformers  and  regariators*  and  so  forth. 

Alternating-current  series  enclosed  6.6-ampere  arc  lamps 
operating  from  60-cycle  regulating  transformers :  The  true  watts 
input  to  regulator  equals  453 ;  apparent  watts,  600. 

Alternating-current  series  enclosed  7.5-ampere  arc  lamps 
operating  from  60-cycle  regulating  transformers :  The  true  watts 
input  to  regulator  equals  522 ;  apparent  watts,  690. 

Direct-current  series  enclosed  6.6-ampere  arc  lamps  operat- 
ing from  an  induction-motor  arc-generator  set:  The  true  input 
to  the  induction  motor  equals  747  watts ;  apparent  watts,  838. 

Direct-current  series  enclosed  6.6-ampere  arc  lamps  operat- 
ing from  mercury-arc  rectifier  outfit :  The  true  input  equals  578 
watts;  apparent  watts,  888.^ 

C.  E.  Stephens. 

Motor-driven  arc  generators  have  a  combined  efficiency  of 
about  75  per  cent  in  regular  every-day  use.  Direct-current  series 
enclosed-arc  lamps  will  average  from  500  to  525  watts  each  at  the 
arc  dynamo  terminals.  The  average  demand  on  the  station  for 
each  lamp  operated  by  motor-driven  arc  machines  would  there- 
fore be  about  660  watts. 

N*  T«  Hartman* 

8  19.  Why  are  lamps  for  street  lighting  generally  operated  In 
series? 

To  keep  the  amperage  low  and  also  to  operate  on  a  single 
wire. 

J.  A*  Lane. 

For  the  reason  that  the  distribution  cost  for  lines  is  much 
less  for  series  lighting  than  it  would  be  for  multiple  lighting  on 
a  like  number  of  lamps. 

F.  C.  Sargent. 

Street-lighting  circuits  are  very  long,  and  the  use  of  series 
lamps  permits  the  use  of  high  voltage,  thereby  reducing  the 
transmission  losses. 

B.  E.  (Morrow. 

To  save  copper. 

The  Warren  Water  and  Light  Co. 
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The  amount  of  current  is  what  determines  the  size  of  the 
wire.  If  it  is  desired  to  increase  the  amount  of  power  this  can 
be  done  by  raising  the  voltage  and  keeping  the  current  down  and 
money  can  be  saved  in  the  wire  put  up.  By  the  use  of  the  series 
system,  current  is  held  down  to  minimum,  consequently  a  small- 
sized  wire  can  be  used. 

M-  C.  Turpln. 

For  economy  in  line  investment,  and  for  more  ready  control 
in  turning  on  and  off. 

J.  W.  Cowles. 

Street-lighting  lamps  are  generally  operated  in  series  on 
account  of  the  economy  in  copper  and  also  for  the  reason  that  if 
they  were  operated  on  multiple  circuits  a  short-circuit  in  a  lamp 
would  short-circuit  the  entire  line. 

6.  N.  Retlew. 

8  20.  The  adviaabllHy  off  using  series  incandescent  lamps  lie- 
ing  under  consideration*  vvliat  would  be  considered  fllrst-dass  regu- 
lation on  the  lighting  system? 

On  a  5.5-ampere  series  circuit  I  should  think  the  regulation 
should  be  within  o.i  ampere  of  normal. 

F.  C.  Sargent 

8  21*  What  percentage  off  the  Income  ffrom  municipal  incan- 
descent lighting  (series)  Is  It  necessary  to  expend  ffor  renewal  and 
inspection  to  obtain  good  service? 

This  is  answered  as  a  whole  under  S  13. 

F,  C.  Sargent. 

I  believe  five  per  cent  per  year  to  be  a  necessary  allowance 
for  good  service. 

John  J.  Gaffney. 

8  22*  What  are  the  iveak  points  off  renenved  lamps?  Do  they 
usually  have  a  long  liffe?    Do  they  lose  their  candle-poiver  rapidly? 

I  have  used  renewed  lamps  for  the  past  six  years  and  find 
them  practically  as  good  as  new  ones  for  a  life  of  about  seven- 
eighths  as  long  as  new,  also  find  them  economical  to  use.    They 
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do  not  lose  their  candle-power  any  faster  than  most  new  ones, 
statements  to  the  contrary  notwithstanding. 

H.  Wallace. 

Loose  bases,  poor  vacuum,  low  efficiency,  wide  assortments. 
On  account  of  the  low  efficiency  the  life  is  long.  There  is  no 
reason  why  the  candle-power  should  fail  rapidly. 

The  Warren  Water  and  Light  Co. 

S  28*  To  what  extent  do  frosting  and  sand-blasting  reduce 
the  light  and  life  of  Incandescent  lamps?  What  Is  the  reason  for 
the  rediictfon  In  life? 

From  a  series  of  tests  made  at  the  Electrical  Testing  Labora- 
tories and  published  in  the  Electrical  World,  we  find  that  the 
amount  of  light,  measured  in  mean  spherical  candle-power,  fost 
by  frosting  a  standard  i6-cp  incandescent  lamp  by  the  acid-etch- 
ing process  averages  on  the  whole  about  10  per  cent,  while  the 
loss  of  life  due  to  this  frosting  is  practically  50  per  cent  if  we 
consider  that  the  life  of  a  lamp  is  exhausted  at  80  per  cent  of  its 
initial  candle-power.  If,  on  the  other  hand,  the  lamp  is  burned 
until  the  filament  disintegrates  and  breaks,  the  life  of  the  frosted 
lamp  is  probably  as  long  as  that  of  the  clear  lamp.  Inasmuch 
as  lamps  are,  or  at  least  should  be,  replaced  when  they  have  lost 
20  per  cent  of  their  original  candle-power,  frosting  very  materi- 
ally cuts  down  the  useful  life.  The  reason  for  this  reduction  is 
probably  found  in  the  blackening  of  the  globe,  inasmuch  as  each 
ray  of  light  reflected  from  the  frosting  back  into  the  globe  must 
pass  through  the  carbon  deposit  on  the  inside  of  the  bulb,  so  that 
all  light  reflected  from  the  frosting  must  pass  at  least  three  times 
through  the  carbon  deposit,  thereby  materially  lowering  the 
candle-power  and  the  useful  life. 

V,  R.  Lanslngh. 

See  An  Explanation  of  the  Short  Life  of  Frosted  Lamps, 
Edward  P.  Hyde,  Electrical  Review,  April  6,  1907,  and  edi- 
torial. 

Editor, 

A  properly  frosted  bulb  cuts  off  very  little  light  from  the 
incandescent  lamp ;  averaging  but  from  three  to  seven  per  cent, 
or  from  one-half  to  one  candle  on  a  i6-cp  lamp.   The  useful  life 
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of  frosted  lamps  is  about  60  per  cent  of  a  corresponding  clear- 
bulb  lamp,  while  the  average  or  breaking  life  appears  to  be  the 
same  for  both  frosted  and  clear  lamps.  The  increased  decline  in 
candle-power  causing  reduction  in  useful  life  of  frosted  lamps 
appears  to  be  the  result,  according  to  Dr.  E.  P.  Hyde,  of  the 
National  Bureau  of  Standards,  of  greater  interior  reflection 
caused  by  the  frosting. 

F.  W.  Wlllcox. 

Sand-blasting  and  frosting  reduces  the  life  and  *candle-power 
in  proportion  to  the  amount  of  frosting.  The  frosting  obstructs 
or  reflects  back  the  light  and  heat  rays  perhaps  a  number  of 
times,  which  causes  the  lamp  to  become  hotter  than  it  otherwise 
would;  this  causes  a  more  rapid  deposition  of  carbon  on  the 
inside  of  the  bulb,  which  still  further  obstructs  the  light  and  heat 
rays.  In  this  way  the  life  is  shortened  by  the  abnormal  amount 
of  carbon  deposited  on  the  inside  of  the  bulb. 

The  Warren  Water  and  Ught  Co. 

This  question  can  be  answered  by  reading  An  Analysis  of 
the  Cause  of  Candle-Power  Diminution  in  Frosted  Lamps,  by 
Preston  S.  Millar,  Electrical  Review,  April  20,  1907. 

E«  A«  Taylor. 

Useful  life  is  reduced  about  50  per  cent.  Reduction  in 
candle-power  varies  with  age,  from  6  per  cent  in  new  lamps  to 
19  per  cent  in  lamps  after  burning  470  hours.  The  reduction 
of  useful  life  or  the  increased  rate  of  diminution  in  candle- 
power  is  due  to  change  of  filament,  increased  absorption  of  light 
by  carbon  deposit — as  half  of  the  light  is  reflected  and  passed 
bacl<  through  the  carbon  deposit  and  through  the  carbon  deposit 
on  the  opposite  side,  half  of  this  remainder  emerging  and  half 
being  reflected,  and  so  forth — and  to  dust  in  the  surface  of  the 
frosting. 

B.  J.  Denman. 

8  24.  Where  there  Is  a  large  number  of  flat-rate  consumers 
Is  It  good  practice  to  give  lamp  renewals? 

No,  unless  forced  to  do  so  by  competition. 

The  Pueblo  and  Suburban  Traction  and  Lighting  Co. 
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It  is  not  desirable  to  give  flat-rate  consumers  free  lamp 
renewals.  The  cost  of  renewals  might,  when  borne  by  the  con- 
sumer, influence  him  in  turning  oflf  lights  when  not  needed.  The 
flat-rater  has  enough  advantage  of  the  company  without  giving 
him  free  renewals. 

John  (icFcdey. 

Give  renewals  to  your  meter-rate  customers  only.  This  will 
tend  to  reduce  the  number  of  flat-raters. 

The  Warren  Water  and  Ught  Co. 

We  do  not  think  that  free  renewals  should  be  given  with 
flat  rates,  but  the  .prices  of  renewals  should  be  kept  at  cost  or 
thereabout  to  control  the  quality  of  lamp  used  in  the  installation. 

F.  V.  D. 

8  25.  Do  yon  furnish  GEM  ontis*  and  If  so*  do  you  renew 
free? 

We  furnish  GEM  units  free  and  make  no  charge  for 
renewals. 

W.  e.  Holmes. 
United  Electric  Light  Co. 

We  furnish  GEM  lamps  and  charge  for  same. 

J.  A*  Lane. 

We  furnish  GEM  units  at  cost. 

Bennington  Electric  Co. 

At  the  present  time  we  sell  GEM  units,  including  lamps,  at 
list  price,  and  renew  the  lamps  free.  This  has  not  yet  been 
adopted  as  a  settled  policy. 

Alex.  J.  CampbelL 

We  charge  for  GEM  units,  but  give  free  renewals. 

Ludivlg  Kemper. 

In  limited  proportions,  not  being  able  yet  to  get  a  full  supply. 

C.   R.   Price. 

This  company  supplies  and  installs  the  larger  sizes  of  GEM 
units  with  free  renewals  on  the  same  basis  as  clusters  and  arc 
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lamps.  This  policy  has  not  been  in  effect  for  a  sufficient  length 
of  time  to  give  any  data.  In  view  of  the  advent  of  the  inverted 
Welsbach  lamp,  it  seems  to  be  up  to  the  central  station  to  provide 
some  liberal  policy  in  regard  to  high-efficiency  lighting. 

E.  C.  8tahl,  Jr. 

GEM  lamps  are  furnished  liberally  both  for  installations  and 
renewals  free,  except  in  the  case  of  the  50-watt  lamps,  which 
are  supplied  temporarily  with  a  small  excess  charge.  Shades, 
if  furnished,  are  charged  to  the  customer  at  standard  retail  prices. 

J.  W.  Cowles. 

Renew  free. 

W.  B.  Thompson. 

Yes. 

B.  J.  Denman. 

8  26.  Do  you  renew  Meridian  or  GEM  units  wflien  dim  or  blackened 
or  only  %iflien  burned  out? 

We  have  had  some  trouble  with  GEM  units  turning  yellow, 
and  have  always  renewed,  without  cost  to  the  customer,  those 
that  have  become  discolored. 

Bennington  Electric  Co. 


Renew  Meridian  and  GEM  units  when  they  are  burned  out 
or  when  they  are  half  burned  out — in  fact,  a  new  lamp  every 
time. 

Wm.   M-  Lewis. 

We  renew  every  lamp  that  is  offered  for  renewal,  provided 
bulb  is  not  broken. 


We  believe  it  good  policy  to  do  so. 
When  requested  by  customer. 


Ludwig    Kemper. 


C.  R.   Price. 


B.  J.  Denman. 


Renew  when  dim  or  blackened,  for  no  matter  how  nicely  your 
Q— 13 
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advertising  department  can  mingle  seven  different  colors  to 
produce  a  "striking  ad,"  your  prospective  customers  will  judge 
jrour  output  by  what  they  see  on  other  customers'  installations. 

E.  C.  Stahl,  Jr. 

We  renew  all  deteriorated  lamps. 

The  Pueblo  and  Suburban  Traction  and  Lighting  Co. 

Either  Meridian  or  GEM  lamps  should  be  promptly  renewed 
when  blackened,  the  same  as  any  other  lamps,  without  waiting 
for  them  to  actually  bum  out. 

J.  W.  Co%vies. 

We  renew  GEM  lamps  when  they  will  not  give  a  good  light. 
The  Edison  Elec.  Illg.  Co.,  West  Chester,  Pa. 

Renew  when  blackened  or  dim. 

W.  B.  Thompson. 

8  27.  Does  It  pay  to  Install  GEM  lighting  units  (lamp  and 
shade)  at  cost  %vlth  free  reneivals? 

We  think  it  pays  to  give  the  public  all  the  new  things  that 
come  out,  without  charge.  It  is  an  easy  way  to  find  out  their 
value. 

United  Electric  Ught  Co. 

We  believe  it  pays  to  install  GEM  lighting  units  and  any 
other  current-consuming  device  at  cost,  but  we  do  not  furnish 
free  renewals,  as  a  rule,  though  we  sometimes  give  a  customer 
a  lamp  or  so  if  they  have  burned  out  quickly. 

Bennington  Electric  Co. 

This  depends  on  the  rates  and  the  efficiency  at  which  you 
bum  the  lamps. 

E.  C.  Stahl,  Jr. 

No,  unless  forced  to  do  so  by  competition. 

The  Pueblo  and  Suburban  Traction  and  Lighting  Co. 

We  believe  it  pays  to  renew  GEM  lamps  free  and  charge  a 
nominal  sum  for  the  shade. 

The  Edison  Elec.  illg.  Co.«  West  Chester,  Pa. 
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On  the  basis  of  getting,  keeping  or  pleasing  a  customer— 
yes. 

W.  B«  Thompson. 

Yes,  require  deposit  for  shade,  to  be  refunded  if  shade  is 
returned  in  good  order. 

B.  J.  Denman. 

We  find  it  very  good  business  to  do  so. 

Ludivlg  Kemper. 

We  make  a  charge  approximate  to  cost  for  the  first  installa- 
tion. 

C.  R.  Price. 

8  28.  Where  free  Incandescent-lamp  reneivals  are  given,  does 
ft  pay  to  renew  what  Is  known  as  the  GEM  lamp  for  use  In  stores, 
offices  and  business  places  ivhere  a  considerable  amount  off  current 
Is  consumed? 

See  answer  to  S  25. 

Alex.  J.  Campbell. 

Our  experience  has  been  that  it  pays  to  install  GEM  units 
in  stores  where  a  great  deal  of  current  is  consumed,  as  the  cus- 
tomer is  always  better  satisfied,  and  even  adds  to  his  number  of 
lights,  when  he  has  a  brighter  service. 

Wm.  M.  leivls. 

G:)nsidering  a  well-regulated  system,  certainly. 

E.  C.  8tahl,  Jr. 

For  long-hour  burning  it  probably  would  pay. 

The  Pueblo  and  8uburban  Traction  and  Lighting  Co. 

See  answer  to  S  25. 

Ludwig  Kemper* 

Yes. 

J.  W.  Cowles. 

^  W.  B.  Thompson. 

C.  R.  Price. 

B.  J.  Denman. 
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We  believe  it  pays  to  furnish  GEM  lamps  on  free  renewals 
in  all  business  places,  in  sizes  of  100  watts  and  over. 

The  Edison  Elcc.  Illg.  Co.*  West  Chester,  Pa. 

8  29.  What  success  have  you  had  with  GEM  units  for  competing 
with  the  Inverted  Welsbach? 

GEM  units  with  Holophane  reflectors  should  easily  compete 
with  inverted  Welsbachs.  Current  at  10  cents  per  unit  with 
free  renewals,  against  $1.00  gas  and  cost  of  mantles.  It  must 
also  be  borne  in  mind  that  electricity  need  not  quite  meet  gas 
in  mere  cost.    Quality  always  has  some  bearing  on  value. 

E.  C.  8tahl,  Jr. 
Very  successful. 

The  Pueblo  and  Suburban  Traction  and  Lighting  Co. 

Successfully  in  many  cases. 

J.  W.  Cowles. 

Have  found  the  GEM  lamp  a  fairly  good  competitor  with 
the  inverted  Welsbach. 

The  Edison  Elec  illg.  Co.,  West  Chester,  Pa. 

GEM  units  are  more  popular  in  our  town  than  any  other 
means  of  lighting.  When  we  first  mtroduced  them,  we  at  once 
secured  four  saloons  that  were  previously  using  gasolene,  which 
we  had  failed  to  secure  with  ordinary  lamps,  clusters  or  arc 
lamps. 

Lud%vlg  Kemper. 

The  Gem  unit  should  be  an  easy  competitor  of  the  inverted 
Welsbach,  since  it  requires  a  very  high  pressure  to  get  any  results 
from  inverted  gas  mantles,  hence  a  large  consumption  of  gas. 

S.  C.  Foster. 

8  30.  With  the  voltage  constant  does  an  old,  nearly  burned- 
out,  metaliized-fllament  GEM  lamp  consume  more  current  than  a 
new  one?  Does  frosting  of  a  lamp  bulb  have  any  eHect  on  the 
amount  of  current  consumed? 

The  current  consumed  on  an  incandescent  lamp  is  purely  a 
function  of  the  resistance  of  the  filament,  and  the  frosting  of 
the  lamp  bulb  does  not  in  any  way  affect  it. 

V.  R.  L^nslngh. 
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An  old,  nearly  burned-out  GEM  filament  lamp  consumes 
slightly  less  total  watts  than  an  old  ordinary  carbon-filament 
lamp  does.  For  the  same  drop  in  candle-power  of  20  per  cent, 
the  total  consumption  of  current  is  reduced  about  7  per  cent 
below  initial  for  the  GEM,  and  5  per  cent  below  initial  for  the 
ordinary  carbon  filament.  The  frosting  of  an  incandescent  lamp 
bulb  does  not  have  any  effect  on  the  amount  of  current  consumed. 

F.  W.  Willcox. 

8  31.  From  both  central  station  and  consumers*  viewpoint* 
ivhlch  Is  the  more  economical— efficiency,  length  of  life,  and  price 
considered — the  metalllzed-fllament  or  the  tantalum  lamps  on  direct- 
current  circuits? 

As  to  whether  it  is  desirable  to  use  metallized  filament, 
tantalum  or  standard  carbon  lamps,  one  must  take  into  account 
the  cost  of  current,  the  initial  cost  of  the  lamp  and  the  number 
of  hours  of  useful  life.  With  lamps  at  the  standard  market 
price,  it  is,  generally  speaking,  cheapest  to  use  standard  lamps 
if  current  costs  not  over  1.6  cents  per  kilowatt-hour;  GEM  lamps 
if  current  costs  more  than  1.6  cents  and  less  than  4  cents  per 
kilowatt-hour,  and  tantalum  lamps,  provided  current  costs  more 
than  4  cents  per  kilowatt-hour.  This  has  all  been  worked  out 
in  the  form  of  a  table,  which  is  published  by  and  can  be  obtained 
from  the  engineering  department  of  the  National  Electric  Lamp 
Association. 

V.  R*  Lanslngh* 

We  believe  in  urging  our  customers  to  use  high-efficiency 
units,  but  we  do  not  reduce  the  meter  rate,  as  the  customer  gets 
more  light  with  the  same  current  consumption. 

Bennington  Electric  Co. 

Selling  a  high-efficiency  lamp  at  a  lower  rate  to  meter  cus- 
tomers is  advantageous,  for  the  reason  that  a  customer  can  not 
be  "too  satisfied."  Where  they  get  additional  light  for  the  same 
money  or  even  less,  they  will,  as  a  rule,  continually  add  to  the 
installation  until  the  bills  are  higher  than  they  were  prior  to  the 
installation  of  the  high-efficiency  lamps. 

Wm.  M.  Le%vls. 

The  metallized  filament. 

W.  B.  Thompson. 
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From  the  consumer's  viewpoint,  for  rates  above  two  cents  per 
kilowatt-hour  the  tantalum  lamp  is  more  economical  than  the 
GEM  filament ;  that  is,  the  total  cost  of  power  and  lamp  renewals 
for  an  equal  service  of  light,  say  1000  candle-power,  is  less  for 
the  tantalum  lamp  than  for  the  GEM  for  all  rates  above  two 
cents  per  kilowatt-hour.  To  answer  the  question  from  the 
central-station  viewpoint  is  very  difficult  unless  all  conditions 
affecting  the  conclusion  are  fully  stated.  The  value  to  a  central 
station  of  a  higher-efficiency  lamp,  such  as  the  tantalum,  can  not 
be  directly  shown.  If  a  central  station  sold  in  light  units  (candle- 
hours)  instead  of  power  units  (watt-hours)  the  conditions  would 
be  the  same  as  those  given  above  for  the  consumer,  and  the 
tantalum  lamp  would  be  more  economical  than  the  GEM  lamp. 
Full  answer  to  this  question  can  only  be  obtained  from  a  more 
extended  discussion,  such  as  is  given  in  paper  in  the  1906  Pro- 
ceedings of  the  National  Electric  Light  Association  on  Higher- 
Efficiency  Lamps — Their  Value  and  Effect  on  CentralStation 
Service, 

F.  W.  WlllGOX. 

8  82.  Has  experience  proved  It  advantageous  to  use  a  high* 
efficiency  lamp«  selling  It  to  meter  customers  at  a  lo%ver  rate  In 
order  to  keep  them  satisfied? 

Sell  high-efficiency  lamps  at  cost  and  renew  free. 

E.  C.  8talil,  ir. 

Yes. 

The  Pueblo  and  8uburban  Traction  and  Lighting  Co. 

8  88.  What  has  been  your  experience  with  ^lemst  lamps  as 
regards  maintenance,  rates  and  methods  of  charging^  and  so  forth? 

I  have  kept  a  record  of  the  renewals  and  repairs  for  Nemst 
lamps  for  something  over  two  years,  and  find  that  the  renewal 
cost  for  these  lamps,  without  labor,  varies  from  one  to  two  cents 
per  kilowatt-hour.  The  life  of  the  glower  seems  to  depend 
entirely  upon  the  regulation  of  the  voltage.  From  the  customers* 
side  of  the  case  I  believe  these  lamps  to  be  all  right,  but  where 
the  company  has  to  maintain  them  I  do  not  think  them  a  very 
good  article. 

J.  8.  Reesman. 
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We  have  been  using  the  Nerast  lamps  for  a  period  of  about 
one  year.  We  have  in  our  territory  about  1300  lamps.  We  find 
the  average  life  to  be  as  follows:  glower,  1056  hours;  heater, 
3900  hours ;  ballast,  4860  hours.  Regarding  the  cost  of  mainte- 
nance, it  is  rather  difficult  to  giv^  the  figures  on  this,  as  we  have 
only  a  few  customers  that  use  the  Nemst  lamps  entirely  for 
illumination  on  meters,  but  from  what  data  I  have  on  hand  it 
figures  out  a  cost  of  0.55  to  0.6  ceirt  per  kilowatt-hour. 

John  J.  Gafffney» 

Our  experience  with  Nemst  lamps  has  been  very  satis- 
factory. We  buy  and  install  3,  4,  and  6-glower  lamps  for  our 
customers  free  of  charge  where  the  building  is  wired.  We  also 
maintain  the  lamp  free  but  charge  a  minimum  rate  of  $1.00 
per  month  per  lamp  installed.  Our  cost  of  maintenance  is  low: 
0.15  cent  per  kilowatt-hour,  not  including  labor.  The  holders 
are  changed  by  the  same  man  that  trims  the  arc  lamps.  All 
lamps  are  inspected  once  a  week. 

The  Warren  Water  and  Ught  Co» 

Very  expensive. 

The  Pueblo  and  Suburban  Traction  and  Lighting  Co* 

Nemst  lamp  maintenance  about  half  a  cent  per  kilowatt-^ 
hour.  A  minimum  charge  of  $1.44  per  month  for  a  3-glowcr 
lamp,  which  equals  30  hours'  use  at  16  cents  per  unit,  less  la 
per  cent.  All  current  used  in  excess  of  the  first  nine  units  per 
3-glower  lamp  is  sold  at  four  cents.  A  3-glower  lamp  using  264 
watts  will  cost,  if  used  150  hours  per  month,  $2.64  gross. 

W.  B*  Thompson. 

8  84.  Where  the  gas  company  puts  In  arcs  on  a  rental  basis* 
guaranteeing  the  mantles,  ivhat  Is  considered  the  best  basis  oit 
ivhich  to  put  out  ^lemst  lamps? 

Install  the  Nemst  lamps  free,  charging  only  for  current,, 
the  company  maintaining  the  lamps  in  repair. 

M*  C.  Turptn. 

Furnish  the  lamps  on  a  minimum-charge  basis.  Maintaiir 
them  by  regular  inspection  so  that  their  average  light  is  good^ 


200  S— LAMPS  S  35 

and  sell  the  current  so  as  to  compete  with  gas.    The  Peninsular 
rate  in  Detroit  will  do. 

W*  B*  Thompson. 

See  answer  to  S  33. 

The  Warren  Water  and  Light  Co. 

Supply  and  maintain  Nernst  lamps  free,  making  rates  suffi- 
cient to  cover  expenses. 

B.  J.  Denroan. 

8  85.  What  success  has  been  obtained  In  the  use  off  ^lerost« 
Wolffram  and  tantalum  lamps*  and  are  ffree  renewvals  made  off  these 
lamps? 

The  Nernst  lamp  is  a  good  medium  through  which  to  get 
business  in  competition  with  gas-arcs.  Tantalum  lamps  seem 
to  be  short-lived.  Customers  complain  about  frequent  burnouts. 
The  lamps  are  sold  at  60  cents  and  renewed  at  30  cents  each. 

W.  B.  Thompson. 

8  86.  What  has  been  the  experience*  as  regards  life,  %vlth  tan- 
talum lamps  operated  on   direct  current? 

From  400  to  500  lamp-hours. 

Merrill  Ry.  and  Ltg.  Co. 

As  first  made  the  lamps  were  satisfactory,  but  as  made  at 
present  they  are  not  up  to  the  manufacturers*  claims. 

E.  A.  v..  A*  E.  L.  Co. 

We  have  been  able  to  get  an  average  of  above  600  hours' 
use  of  tantalum  lamps  on  direct  current.  We  find  the  life  is 
greatly  increased  where  the  lamp  hangs  in  a  vertical  position 
and  is  not  subject  to  jar  or  to  being  changed  around.  The 
imported  lamps  have  given  us  longer  life  than  those  of  American 
manufacture. 

Fred  Leslie. 

Have  put  out  several  thousand  tantalum  lamps  on  direct- 
current  system  with  fairly  good  results,  obtaining  satisfactory 
life  in  the  majority  of  cases.  The  percentage  of  early  burnouts 
is  naturally  much  greater  than  with  the  carbon  lamps. 

J.  W.  Coiifles. 
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8  87.    What  Is  the  voltage  per  foot  of  length  In  Moore  tubes? 

The  voltage  per  foot  of  Moore  tube  is  not  a  constant 
quantity;  it  varies  with  the  length  of  the  tube,  and  an  average 
would  be  about  50. 

D.   McFarlan   Moore. 

8  88.  How  does  the  candle*po%ver  per  foot  of  length  vary  with 
the  kind  and  density  of  gas  In  the  Moore  tube? 

The  candle-power  of  Moore  tubes  in  any  color  can  be  made 
to  vary  from  zero  to  50  if  so  desired  by  the  customer,  but  for  the 
same  energy  consumption  a  yellow  color  gives  twice  the  illumi- 
nating effect  of  the  pure  white  color. 

D.   McFarlan   Moore. 

8  89*  What  Is  the  most  effective  means  of  Illumination  for 
stores,  houses  or  halls — distribution  by  small  units  or  by  a  f^w 
large  central  ones? 

Small  units  properly  distributed. 

J.  A*  Lane. 

We  are  firm  believers  in  the  use  of  high-efficiency  units  for 
stores  and  halls,  and  for  residences  we  are  using  a  great  many 
8-cp  lamps  with  suitable  Holophane  shades. 

'Bennington  Electric  Co. 

This  is  probably  the  broadest  question  in  the  whole  Question 
Box  and  answered  properly  would  take  an  entire  book,  inasmuch 
as  three  such  diflferent  classes  of  illumination  are  mentioned, 
namely,  that  for  stores,  for  houses  and  for  halls,  each  of  which 
requires  separate  study.  In  general,  however,  it  may  be  said 
that  small  units  properly  distributed  are  more  economical  than 
a  few  large  central  ones,  but  that  for  stores  where  large  areas 
are  covered  larger  units  are  as  a  rule  desirable,  although  this  is 
subject  to  many  modifications.  For  houses  small  units  are  gen- 
erally desirable;  in  fact,  the  use  of  any  lamp  larger  than  i6-cp 
is  seldom  required  if  the  illumination  is  correctly  designed.  In 
public-hall  lighting  there  are  many  methods,  and  both  distributed 
and  concentrated  illumination  are  better  in  diflferent  cases.  For 
detailed  treatment  of  the  whole  subject,  see  Practical  Illumina- 
tion, by  Cravath  and  Lansingh. 

V.  R.  Lansingh. 
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In  general,  better  results  may  be  expected  from  small  units 
if  properly  distributed. 

J.  W.  Conies. 

Distribution  with  small  units  for  illiunination.  The  cus- 
tomers generally  prefer  the  large  xmit. 

W.  B.  Thompson. 

The  most  effective  illumination  is  secured  by  breaking  the 
source  of  light  up  into  as  small  units  as  possible,  reflecting  the 
light  with  a  proper  shade,  and  decorating  the  interior  of  the 
building  in  light  colors. 

John    McFeeley. 

Illumination  is  much  more  effective  if  distributed  in  small 
units  rather  than  concentrated  in  large  units. 

M«  C.  Turpln. 

8  40.  What  Is  the  best  type  of  dtffused  illumination  for  offices 
ivhere  a  large  amount  off  clerical  and  stenographic  help  is  employed? 

GEM  lamps  with  diffusing  reflectors,  or  similar  units  located 
well  above  the  range  of  vision  and  yet  reasonably  well  below  the 
ceiling.  This  removes  the  glare  and  tends  to  remove  the  reflec- 
tion from  glossy  paper, 

Douglass  Burnett. 

In  large  offices  and  drafting-rooms  we  have  had  good  results 
with  enclosed  arcs  equipped  with  concentric  diffusers. 

Ludii^g  Kemper. 

What  might  be  called  direct-indirect  lighting,  as  to  place 
the  lamps  in  the  ceiling  in  bays  behind  ground  glass  so  that  the 
light  is  well  diffused  although  the  source  is  not  concealed.  This, 
in  my  opinion,  has  the  advantages  of  both  direct  and  indirect 
system,  as  in  the  direct  system  the  glare 'of  the  lights  would  be 
somewhat  painful  to  the  eye,  and  in  the  indirect  system,  where 
the  same  uniform  illumination  prevails,  when  one  looks  up  from 
a  book  or  paper  it  is  impossible  to  rest  the  eye  by  gazing  at  any 
darker  portion  of  the  room. 

8.  C.  Foster.. 
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In  general,  fairly  bright  general  illumination,  preferably 
from  shaded  units  in  the  ceiling  and  well-placed  desk  lamps,  will 
give  the  best  results. 

E.  C.  Stahl,  Jr. 

8  41.  What  Is  the  best  method  of  lllMminatIng  engineering 
ofllces  and  draftfng-roonis? 

Excellent  results  have  been  obtained  by  our  company  with 
Cooper  Hewitt  mercury-vapor  lamps  in  letter-filing  and  shop 
departments  where  blue  prints  are  used.  While  color  values 
are  peculiar,  they  do  not  seem  to  be  objectionable  on  black  and 
white  or  for  blue  prints,  and  the  diffusion  of  light  is  very  agree- 
able. This  light  is  also  excellent  for  blue-printing  and  should 
be  in  more  general  use  for  this  purpose. 

C.  R.  Meston* 

Incandescent  clusters  for  ceiling  lights,  a  well-shaded  lamp 
on  each  drafting  table,  and  outlets  or  brackets  near  reference 
tables. 

B.  G*  Jamleson. 

See  answer  to  S  40. 

Lydivlg  Kemper. 

Douglass  Burnett. 

S.  C.  Foster. 

Mercury-vapor  lamps  or  arcs  with  concentric  diffusers  for 
drafting-rooms.  Arcs  or  GEM  units  for  offices,  depending  upon 
size,  height  of  ceiling,  arrangement  of  furniture,  and  so  forth. 

B.  J.  Denman. 

8  42.  What  Is  the  best  method  off  determining  the  required 
Illumination   ffor   a   given    Indoor  space? 

The  best  method  is  undoubtedly  to  use  the  unit  of  illumina- 
tion or  the  candle-foot.  Inasmuch  as,  generally  speaking,  this 
can  not  be  given  directly,  it  is  best  to  make  the  approximate 
determination  by  means  of  candle-power  per  square  foot,  candle- 
power  per  cubic  foot,  and  watts  per  square  foot,  having  given 
the  efficiency  of  the  illuminant  to  be  used.  From  these  the 
candle-foot  illumination  can  be  determined,  provided  we  know 
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the  photometric  curves  of  the  illuminants  to  be  used,  and  if  not 
satisfactory  the  amount  of  light  can  be  altered  accordingly. 

V.  R*  Lansingh. 

Papers  appearing  from  time  to  time  in  the  Illuminating 
Engineer  and  other  journals  give  tables  and  other  information 
regarding  the  illumination  required  for  various  purposes  and 
for  various  conditions. 

R*    F*   Schvchardt 

8  48.  What  Is  the  best  untt  to  use  In  comparing  Intensities 
of  light? 

The  best  unit  to  use  in  comparing  intensities  of  light  is  an 
aged  incandescent  lamp  that  has  been  standardized  either  at 
the  Bureau  of  Standards  in  Washington  or  at  the  Electrical 
Testing  Laboratories  in  New  York.  With  one  that  has  been 
carefully  standardized  it  is  easy  to  make  a  secondary  standard 
for  ordinary  testing  work  and  preserve  the  original  for  making 
and  checking  new  working  standards.  The  original,  however, 
should  be  checked  from  time  to  time  at  one  of  the  above-men- 
tioned laboratories. 

V.  R*  Lansingh. 

That  will  depend  upon  the  use  to  which  the  illuminants  are 
to  be  put.  In  some  cases  the  mean  spherical  candle-power  should 
be  used,  in  others  the  mean  lower  hemi-spherical  candle-power, 
while  in  some  cases  the  horizontal  rays  will  be  the  determining 
factor.  In  general,  the  mean  candle-power  of  the  useful  rays  on 
the  illuminated  area  should  be  used,  other  things  equal,  such  as 
quality,  intrinsic  brilliancy,  and  so  forth. 

R.  F.  8Ghuchardt 
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T  1.    What  success  has  lieen  obtained  with  heating  appliances* 
especially  fiat-irons? 

Flat-irons  bring  a  very  satisfactory  revenue. 

Edward  Peterson. 

We  have  had  excellent  success  with  flat-irons.     We  have 
done  very  little  with  other  heating  appliances. 

P.  C.  8argent. 
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During  the  past  eight  months  we  have  sold  over  four  hun- 
dred 6-pound  flat-irons  and  a  number  of  miscellaneous  appli- 
ances. 

C  R*  Davenport* 

The  widest  field  for  the  electric  flat-iron  is  found  in  those 
places  where  the  woman  of  the  house  does  her  own  work  and  can 
therefore  appreciate  the  time-saving  and  cleanly  features  of  the 
iron.  In  establishments  where  there  are  numerous  maids  the 
people  who  do  the  buying  can  not  so  easily  see  the  advantages. 

E.  C.  Stahl,  Jr. 

Flat-irons  are  very  satisfactory. 

The  Edison  Elec  lllg.  Co.,  West  Chester,  Pa. 

T  2.  Have  you  had  any  complaints  of  electric  Irons  baroinf 
out  ivhen   operated   continuously  at  full   heat  ivhile   doing  work? 

Have  received  but  few  complaints  about  electric  irons  burn- 
ing out.  Those  that  we  did  receive  were  found  upon  investiga- 
tion to  be  due  to  the  fact  that  the  person  who  had  been  using 
the  iron  forgot  to  turn  the  current  off  when  through. 

J.  8.  Reesman. 

No. 

F.  C.  8argent. 

Yes.  When  a  certain  make  of  iron  was  first  put  on  the  market 
the  burnouts  were  numerous  where  the  irons  were  in  continuous 
use.  Since  then  the  iron  of  this  particular  make  has  given  no 
great  trouble,  and  its  users  are  enthusiastic  in  praise  of  its  good 
qualities. 

E.  C.  Stahl,  Jr. 

Have  had  less  than  five  per  cent  of  irons  give  out  during  the 
first  two  seasons. 

The  Edison  Elec.  lllg.  Co.,  West  Chester,  Pa. 

We  have  never  had  any  such  complaints  with  irons  of  the 
newer  makes. 

Ludwig   Kemper. 
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T  8.    What   la    the   maat   economical   %vay   of   advertlalnfl    and 
demonatratiiifl  electric  Irona? 

Have  your  solicitor  leave  an  iron  with  the  lady  of  the  house 
for  a  30-day  trial. 

United  Electric  Ught  Co. 


Stick  printed  slips  on  yotu:  residence  customers'  bills,  show- 
ing a  cut  of  the  iron  and  briefly  describing  its  advantages.  Have 
your  canvassers  carry  a  sample  and  demonstrate  it  on  your  cus- 
tomers' premises. 

E.  R.  Davenport 

Free  trial  for  30  days.  Irons  sold  at  cost.  Women  solicitors 
to  introduce  and  a  competent  man  to  see  that  irons  are  properly 
installed. 

E.  C.  Stahl,  Jr. 

If  you  want  to  get  your  irons  installed,  take  them  to  your 
customers,  demonstrate,  and  leave  them  on  trial  for  one  week. 
If  solicitor  is  discreet  very  few  irons  will  be  returned. 

The  Ediaon  Elec.  Illg.  Co.,  Weat  Cheater,  Pa. 

T  4.  la  heating  by  meana  of  electric  lampa  Inatalled  In  heaters 
and  radlatora  an  efficient  method? 

No;  because  all  energy  transformed  into  light  instead  of 
heat  is  wasted. 

B.   E.   borrow. 

It  would  seem  to  be.  The  ordinary  lamp  used  for  lighting 
has  at  best  an  efficiency  of  not  better  than  five  per  cent,  which 
would  seem  to  indicate  a  heating  efficiency  of  95  per  cent 

E.  C.  Stahl,  4lr. 

T  8.  How  much  la  the  life  of  heating  apparatua  decreaaed 
%vhen  the  devlcea  are  made  for  220-volt  drcirfta  rather  than  110- 
vott? 

The  life  of  the  heating  apparatus  depends  largely  upon  the 
design,  size,  and  so  forth.  Inherently,  those  used  on  a  220-volt 
circuit  will  have  the  shorter  life,  although  it  is  possible  to  design 
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them  to  possess  a  longer  period  of  usefulness.    No  very  definite 
-data  are  available  on  this  subject. 

John  Cyrus  DIstler. 

T  6.  Should  the  Fire  Under%vrltera  refuse  to  pass  an  Instan- 
taneous water  heater  of  20-anipere  capacity  that  loses  less  than  0.5 
per  cent  of  the  current  through  the  water  as  a  ground? 

T  7.  What  success  Is  being  obtained  In  pushing  the  substi* 
tutlon  of  electrically-heated  devices  In  place  of  gas  or  steam-heated 
devices  In  industrial  work? 

The  writer  knows  of  an  installation  of  chocolate  heaters  in  a 
•candy  factory,  where  the  substitution  of  electrically-heated  pans 
for  those  formerly  heated  by  gas  not  only  gave  more  uniform 
and  easily-gauged  heat  but  were  operated  more  cheaply  than  gas. 

E.  C.  Stahl,  Jr. 

T  8.  Is  there  much  demand  for  small  electric  furnaces  for 
line  brass,  bronze  and  other  alloy  work? 

No  demand  in  our  territory. 

E.  R.  Davenport 

T  9.  Chemists  can  use  considerable  current  for  electrolytic  and 
heating  work*     Is  any  effort  being  made  to  Increase  such  use? 

Many  territories  present  no  opportunities  in  (his  direction. 
However,  if  the  outlook  is  promising  get  a  technical  graduate 
who  has  some  knowledge  of  electrometallurgy  to  make  a  study 
•of  each  plant  and  determine  advantageous  applications  of  elec- 
tricity. 

The  larger  electrochemical  industries  segregate  where, 
through  water-power,  current  may  be  had  at  a  very  low  figure, 
one  with  which  the  ordinary  plant  can  not  compete. 

John  Cyrus  DIstler. 

T  10*    Statements  %vere   made  In   a   recent  paper  that  several 
-companies  were  prepared  to  quote  veiy  low  rates  for  electrochemical 
processes  on  off-peak  business.     Has  any  progress  been  made  In 
closing    up   business   of  this   nature? 
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T   II.    Has  much  progress  been  made  In  Installing  motors  for 
small  Ice  or  refrigerating  machines? 

No.    Few  small  merchants  can  afford  to  install  refrigerating 
apparatus. 

C  R.  Davenport. 

T  12.    Is  it  profitable  for  a  company  to  advocate  small  motors, 
such  as  one-eighth,  one.quarter  and  even  one-half  horse-power? 

It  is  certainly  profitable  to  advocate  the  use  of  small  motors 
or  any  other  current-consuming  devices. 

H.  Clyde  Parrish. 
Yes. 

J.  H.  Enright. 

We  have  several  one-sixth-hp  motors  on  sewing  machines, 
which  bring  us  very  good  business. 

Bennington  Electric  Co. 

Yes.  Put  them  on  your  alternating-current  service,  and 
lighting  will  follow. 

W.  W..  Titzell. 

The  writer  believes  it  is. 

F.  C.  Sargent 

I  consider  it  advisable.  We  have  a  canvasser  who  sells 
nothing  but  small  motors  (o.i  to  i-hp). 

C  R.  Davenport. 

The  installation  of  small  motors  tends  to  popularize  the  use 
of  electricity  for  power,  which  is  profitable. 

The  Warren  Water  and  Ught  Co. 

It  is  certainly  profitable  to  advocate  the  use  of  such  small 
motors,  for  the  following  reasons  among  others:  (a)  The  motors 
generally  create  a  day  load,  which  is  always  to  be  desired;  (b) 
the  motors  generally  create  a  demand  that  is  largely  independent 
of  the  season  of  the  year,  and  thus  create  a  steady  load  for  the 
plant;  (c)  such  motors  used  in  households  require  no  additional 
transformer  capacity,  and  are  used  at  times  when  the  lighting 
load  is  not  ordinarily  used;   (d)  no  special  class  of  current  is 
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required  for  these  small  motors,  as  they  may  be  operated  from 
any  of  the  usual  lighting  classes  of  current,  from  the  same  wiring, 
and  on  the  same  contract  and  meter ;  (e)  in  a  relatively  large  city 
such  motors  are  generally  used  for  operating  industrial  sewing 
machines,  and  the  class  of  operatives  is  such  that  each  motor  is 
often  used  a  great  many  hours  each  day;  (f)  such  motors  do  not 
involve  supplementary  expense  in  the  sense  that  incandescent 
or  arc  lighting  involves — the  supplementary  expense  of  renewals, 
care  and  trinuning;  (g)  repairs  on  the  small  motors,  instead  of 
being  an  expense,  may  often  represent  a  revenue  for  the  repair- 
shop  of  the  company,  if  not  a  profit. 

Douglass  Burnett* 

T  18.  Should  a  canvasser  be  expected  to  explain  details  off 
belting  and  shafting  to  a  prospective  motor  purchaser,  and  If  not, 
%vho   should? 

By  all  means,  yes. 

J.  A*   Lane. 

A  good  canvasser  should  be  posted  on  details  of  belting 
and  shafting. 

H.  Clyde  Parrlsh. 

Yes,  a  motor  salesman  should  be  able  to  give  data  relating 
to  shafting  or  any  machinery  a  motor  is  to  drive.  If  not, 
where  is  the  purchaser  to  get  his  information? 

W.  W.  Titzeli. 

Some  one  connected  with  the  electric  light  company  should 
be  able  to  give  these  details.  It  is  a  matter  of  great  importance 
in  securing  a  power  customer. 

Alex.  J.    Campbell. 

I  think  it  is  very  difficult  to  find  a  canvasser  able  to  do 
this  intelligently.  If  you  have  such  a  man,  I  think  it  is  well 
to  let  him  explain  this  detail,  as  everything  that  is  done  by  the 
company  to  help  the  customer  obtains  his  good  will  more  readily. 

F.   C.   Sargent. 

It  is  advisable  for  a  canvasser  to  explain  to  customers  all 
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details  such  as  belts,  shafting,  location  for  motor,  and  so  forth. 
It  impresses  your  customers  as  to  the  canvasser's  ability. 

E.  R.  Davenport 

Most  assuredly.  The  prospect's  interests  are  or  should  be 
the  central  station's  interests  and  they  can  not  afford  to  injure 
the  prospect,  for  they  will  then  have  a  dissatisfied  customer, 
which  is  a  poor  asset  for  any  concern.  In  order  that  they  may 
be  sure  not  to  injure  him  they  must  assure  themselves  of  being 
in  a  position  to  advise  him  to  his  own  best  advantage.  Their 
only  means  of  advising  him  is  through  the  canvasser,  who,  if 
he  does  not  know  all  the  characteristics  and  adaptations  of  the 
motors  he  is  recommending,  is  more  than  liable  to  injure  his 
prospect,  his  company  and  himself. 

Chas.  B.  Burleigh. 

A  good  power  solicitor  should  be  able  and  willing  to  explain 
anything  along  these  lines. 

The  Warren  Water  and  Ught  Co. 

To  insure  best  results  as  to  sales,  a  canvasser  whose  busi- 
ness it  is  to  install  motors  should  be  able  to  give  any  information 
relative  to  belting,  shafting,  size  of  motor  required  and  current 
consumption. 

E.  A*  Taylor. 

If  the  canvasser  can  not  explain  such  things  you  would 
better  teach  him,  and  if  he  does  not  learn  you  would  better  get 
one  that  can.  This  does  not  mean  that  he  must  necessarily  be 
able  to  lay  out  the  complete  drive  for  a  large  factory,  but  he 
should  be  able  to  tell  the  butcher  who  i§  buying  a  motor  about 
how  large  a  motor  it  will  take  to  run  the  meat  cutter  and  what 
pulleys  and  shafting  will  be  necessary  to  get  the  proper  speed 
and  transmission. 

E.  C.  Stahl,  Jr. 

Some  one  in  the  company,  either  a  special  solicitor,  a  power 
man,  or  in  a  small  company  some  member  of  the  operating  force, 
should  have  experience  along  the  lines  of  the  economical  arrange- 
ment of  motors  and  the  best  disposition  of  the  motors  with 
reference  to  the  work  to  be  done  and  with  reference  to  anv 
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belting  and  shaftjng  required,  and  shotdd  advise  the  customer 
in  every  case  of  a  prospective  motor  installation  as  to  the  most 
efficient  means,  and  at  the  same  time  the  best  all-around  means, 
of  using  power  frcmi  the  standpoint  of  saving  space,  securing  the 
necessary  speed  control,  and  so  forth. 

Douglass  Burnett. 

By  all  means.  Too  much  can  not  be  done  by  the  solicitor 
to  assist  the  customer  in  finding  out  just  what  he  wants.  A  large 
proportion  of  the  customers  are  likely  to  be  small  power  users 
and  are  not  at  all  familiar  with  the  details  of  belting,  shafting, 
and  so  forth,  so  are  usually  more  than  glad  to  have  some  one 
who  does  know  explain  it  to  them. 

M*  C.  Turpln. 

T  14.  6lve  figures  to  be  used  to  show  the  advantage  of  elec- 
tric poiver  over  steam  or  other  power. 

It  is  necessary  to  know  the  conditions;  it  is  seldom  that 
any  two  cases  are  similar. 

W.  W.  TitzelL 

"The  items  enumerated  below  are  those  that  should  be  con- 
sidered in  making  up  the  total  cost  of  operating  an  isolated 
plant : 

Salary  of  engineers 

Salary  of  firemen 

Salary  of  electrician 

Fuel 

Removal  of  ashes 

Water 

Oil 

Repairs  to  boilers 2  per  cent 

Repairs  to  engines  and  dynamos 2  per  cent 

Tool  account .• 

Miscellaneous    expense    and   supplies,    waste,   packing,   and   so 

forth 

General  expense 

Depreciation  (lo  to  15  per  cent) 

Interest  on  investment 

Insurance 

Rental  value  of  space 

Damage  resulting  from  heat  and  vibration 

Risk  to  employees  and  the  public  through  accidents  and  boiler 

explosion 

Taxes 
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"In  addition  to  the  above  plant  costs  it  is  often  necessary  to 
add  the  following: 

Maintenance  of  rope  or  belt  transmission  lines 

Unnecessary  investment  in  shafting  and  bangers . . 

Salar>>  of  millwrights " 

[Proceedings  of  the  Association  of  Edison  Illuminating  Com- 
panies, 1903.] 

Editor. 

T  18.  Having  a  2-phase,  4-%vlre  systenit  la  H  economical  and 
practical  to  operate  slngle-phaae  motors? 

On  a  2-phase,  4-wire  system,  or,  in  fact,  on  any  polyphase 
system,  it  will  be  found  tliat  it  is  more  economical  and  practical 
to  install  and  operate  single-phase  than  polyphase  motors,  espe- 
cially for  small  power  work.  The  price  of  the  single-phase  motor 
itself  is  somewhat  higher  than  that  of  a  2-phase  motor  of  the 
same  capacity,  but  a  considerable  saving  is  effected  in  the  acces- 
sories. It  is  obviously  less  expensive  to  put  in  one  transformer 
for  the  single-phase  motor  than  two  or  three  for  the  polyphase, 
and  as  a  matter  of  fact  this  saving  amounts  to  from  10 
to  50  per  cent,  while  the  saving  in  wiring,  cross-arm  space,  pins 
and  insulators,  meters,  fuses,  and  so  forth,  is  in  the  same  pro- 
portion. One  central-station  manager  reports  saving  no  less  than 
$100  on  the  installation  of  a  lo-hp  motor.  In  smaller  units  there 
is  the  additional  advantage  in  single-phase  motors  that  they  can 
be  installed  on  the  lighting  circuit,  while  a  polyphase  motor 
requires  special  power  transformers  or  special  wiring  to  reach 
the  other  phase  of  the  distributing  system.  In  the  larger  units 
(5-hp  and  up)  the  main  advantage  of  the  single-phase  motors,  in 
addition  to  those  already  mentioned,  lies  in  the  fact  that  they  are 
made  automatic  in  operation,  and  that  thus  the  starting  current 
required,  as  well  as  the  starting  torque,  is  predetermined  and  not 
dependent  on  the  ignorance  or  mischievousness  of  the  operator. 

Wagner  Elcc.  Mfg«  Co. 

We  prefer  to  have  small-size  motors  (2-hp,  or  smaller) 
single-phase. 

H.  Clyde  Parriah. 

If  it  is  at  all  possible  to  run  three  or  four  wires  into  the 
building,  use  the  2-phase  motor,  as  it  is  cheaper  and  better. 

M*  C.  Turpln. 
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It  is  feasible  to  operate  single-phase  motors  on  either  circuit 
of  a  2-phase,  4-wire  system.  It  is  economical  to  do  so  only 
when  the  motors  are  of  relatively  small  capacity  and  when  cost 
of  installing  the  extra  2-phase  service  wires  is  not  offset  by  a 
consideration  of  the  lower  efficiency  of  the  single-phase  motors 
as  compared  with  the  2-phase  motors. 

R.  8.  PeichL 

T  16.  Which  motor  has  the  better  ponver-ffactor,  the  single- 
phase  or  the  2-pliase   motor? 

The  power-factor  on  the  running  conditions  is  slightly  better 
in  the  case  of  the  2-phase  motor,  but  this  is  a  small  item  and  can 
be  compensated  for  by  the  switchboard  attendant.  The  starting 
power-factor,  however,  which  can  not  be  compensated  for,  is 
22  per  cent  or  thereabouts  for  the  polyphase  motor,  while  it  is 
65  per  cent  for  the  single-phase  motor. 

Wagner  Elec.  Mfg.  Co. 

The  2-phase  motor  has  the  better  power-factor. 

M*  C.  Turpln. 

The  single-phase  motor  has  the  better  power-factor. 

John  4.  Gaffney. 

As  a  rule,  the  standard  lines  of  commercial  single-phase 
motors  have  lower  power-factors  than  corresponding  2-phase 
motors,  excepting  where  condensers  are  used  with  the  single- 
phase  motors. 

R.  8.  Pelcht. 

The  2-phase  motor  has  the  better  power-factor,  especially 
if  single-phase  commutating  motors  are  included  in  the  question. 

John  Cyrus  DIstlcr. 

T  17.  Which  Is  the  more  efficient  on  a  2-phasey  4-%vlre  system 
— single  or  2-phase  motor,  considering  the  small  extra  expense 
of  connecting  a   2-phase  motor? 

If  the  efficiency  of  the  motor  itself  were  alone  to  be  consid- 
ered there  would  be  a  difference  of  i  to  2  per  cent  in  favor  of  the 
2-phase  motor,  but  considering  the  question  of  total  efficiency 
from  switchboard  to  motor  pulley,  the  single-phase  motor  leads 
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the  2-phase  motor  by  a  wide  margin,  owing  to  decreased  line  and 
transformer  losses. 

Wagner  Elec.  [Mfg.  Co. 

If  the  extra  expense  of  service  connections  for  a  2-phase 
motor  is  inconsiderable,  a  2-phase  motor  will  be  more  economical 
than  a  single-phase  motor  of  corresponding  size  by  reason  of  its 
higher  efficiency. 

R.  8.  Felcht. 

The  2-phase  motor  is  more  efficient  and  there  is  no  more 
actual  expense  in  connecting  the  same,  beyond  the  actual  running 
of  one  extra  wire,  as  the  two  middle  legs  of  the  2-phase  system 
can  be  joined  into  a  common  wire. 

M*  C.  Turpin. 

T  18*  Are  single-phase  elevator  motors  commercially  suc- 
cessful? 

They  are. 

J.  H.  Enright 

T  19.  Is  the  control  of  a  single-phase  elevator  motor  positive 
In  Its  action,  or  does  the  elevator  operator  have  to  try  two  or  three 
times  to  stop  at  a  floor? 

Single-phase  elevator  control  is  as  positive  as  any  other  sys- 
tem of  mechanical  control  known,  whether  for  electrical  or 
hydraulic  installations. 

Wagner  Elec.  Mfg*  Co. 

The  control  is  positive.  Of  course,  the  matter  of  stopping 
at  a  floor  depends  upon  the  skill  and  practice  of  the  man  running 
the  elevator,  as  well  as  upon  the  load  on  the  elevator. 

John  J.  6affney. 

T  20.  (a)  What  Is  the  best  type  of  brake  of  electric  holsto? 
(b)  Best  type  of  emergency  brake?  (c)  Weak  points  of  electric 
cranes? 

T  21.  Can  an  ordlnaiy  single-phase  motor  be  reversed,  and 
how? 

Yes,  by  reversing  the  starting-winding  connection. 

J.  H.  Enright. 
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An  ordinary  split-phase  induction  motor  can  not  be  reversed 
while  running,  nor  is  it  practicable  to  use  it  as  a  reversing 
mechanism  for  operating  a  machine  backward  and  forward.  It 
can,  however,  easily  be  connected  to  start  and  operate  in  which- 
ever direction  is  desired  by  reversing  connections  of  the  phase 
or  starting  coil.  (Note:  This  answer  will  not  apply  to  all 
forms  of  single-phase  motors,  but  only  to  those  which  have 
their  main  and  starting  coils  in  shunt  with  each  other,  in  which 
case  the  change  of  connection  for  reversing  is  similar  to  the 
change  in  an  ordinary  direct-current  shunt  motor.) 

C.  R.  Meston. 

All  first-class  single-phase  motors  may  be  reversed.  Each 
company  furnishes  directions  how  to  do  this. 

F.   C.   Sargent 

The  motors  of  the  Wagner  type  can  be  wound  for  reversing 
by  means  of  a  switch,  and  any  one  of  them  can  have  its  direction 
of  rotation  reversed  by  means  of  shifting  the  brushes. 

IVagncr  Elec.  M^fl*  Co. 

An  ordinary  single-phase  motor  can  be  reversed.  If  it  is  an 
induction  motor  with  a  starting  winding  it  can  be  reversed  by 
reversing  the  connections  of  either  the  main  or  the  starting 
winding.  If  motor  is  hand-started,  it  will  run  in  either  direction, 
depending  on  which  way  it  is  started.  If  it  is  a  series  motor,  it 
can  be  reversed  by  reversing  the  connections  of  either  its  arma- 
ture or  field. 

R.  8.  Fcicht. 

Where  hand-starting  is  used,  a  single-phase  induction 
motor  will  revolve  in  either  direction,  depending  alone  in  which 
direction  one  gives  it  its  initial  spin.  If  the  belt  is  pulled  for- 
ward quickly  enough  it  will  continue  to  go  forward.  If  it  is 
pulled  backward  the  motor  will  rotate  backward.  This  is  prac- 
ticable only  for  very  small  machines. 

With  split-phase  motors,  reverse  the  connections  of  the 
starting  coil. 

With  single-phase  commutating  motors,  reverse  the  con- 
nections of  the  series  field. 
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With  the  Wagner  single-phase  motor  (which  starts  as  a 
repulsion  machine)  change  the  angle  of  the  lag  of  the  brushes 
to  an  equal  one  of  the  lead,  and  reverse  rotation  will  result. 

John  Cyrus  Dialler. 

The  ordinary  single-phase  motor  can  not  be  reversed,  but 
has  to  be  turned  around  end-for-end  if  it  is  not  running  in  the 
proper  direction. 

M*  C.  Turpin. 

Yes,  by  interchanging  the  leads. 

B.  E.  Morrow* 

To  reverse  the  Wagner  single-phase  motor  it  is  only  neces- 
sary to  shift  the  position  of  the  brushes  on  the  commutator. 

John  4.  Gaffney. 

T  22.  Can  a  ISS-cydc  motor  be  easily  changed  to  M  cycles, 
and  how? 

Not  easily.  It  will  be  necessary  to  rewind  it  for  one-half 
the  number  of  poles  to  give  approximately  same  speed.  If  the 
motor  has  solid  projecting  poles  this  can  not  be  done,  as  the 
shape  of  the  iron  can  not  be  changed.  If  it  has  symmetrically 
toothed  field  it  can  usually  be  rewound  by  the  manufacturer 
for  approximately  one-third  to  one-half  the  original  cost  of 
the  machine.  Certain  ceiling  fans  for  133  cycles  are  arranged 
to  change  connections,  change  kind  of  blades,  and  operate  at 
about  one-half  original  speed,  giving  good  results  with  dif- 
ferent kind  of  blades  on  60  cycles.  In  all  cases  the  manufacturer 
of  the  apparatus  is  usually  the  only  safe  guide  to  what  can 
or  can  not  be  done  with  each  individual  type  of  motor. 

C.  R.  Meston. 

Any  133-cycle  motor  can  be  operated  for  the  same  horse- 
power on  a  6o-cycle  circuit  by  simply  changing  the  governor 
spring  (and  pulleys  if  the  same  speed  is  desired  on  the  driven 
machine) ;  although  the  losses  under  these  conditions  would  be 
greater  than  with  a  motor  wound  for  60  cycles.  A  220-volt, 
133-cycle  motor  would  be  connected  to  a  no-volt  tap  on  a 
6o-cycle  transformer.  When  such  a  motor  is  rewound  for  60 
cycles  its  rating  is  raised  from  50  to  100  per  cent,  and  in  most 
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cases  the  rewinding  of  such  motors  costs  less  than  the  difference 
in  the  price  of  the  two  ratings. 

Wagner  Elec.  Mffl*  Co. 

Assuming  that  the  question  applies  to  a  single-phase  induc- 
tion motor  of  the  squirrel-cage  type,  a  133-cycle  motor  can 
usually  be  changed  to  a  60-cycle  motor  by  changing  the  primary 
winding.  The  winding  for  60  cycles  should  be  arranged  for  half 
the  number  of  poles  used  for  133  cycles  to  obtain  approximately 
the  same  speed.  The  output  of  the  motor  for  60  cycles  may  have 
to  be  reduced  somewhat,  both  because  the  amount  of  metal  in 
the  core  for  60  cycles  may  be  insufficient  for  the  normal  rating, 
and  because  the  general  proportions  of  the  133-cycle  motor  are 
not  the  best  for  a  60-cycle  motor.  The  manufacturer  of  the 
motor  should,  of  course,  be  consulted  before  attempting  to  make 
any  change  in  the  windings. 

R.  8.  PeldiL 

A  133-cycle  motor  can  not  be  changed  to  60  cycles  without 
changing  the  entire  winding  and  laminations. 

^l•  C.  Turpln. 

To  change  a  133-cycle  motor  to  60  cycles,  it  is  necessary  to 
completely  change  the  windings  in  both  stator  and  rotor,  and  this 
can  not  be  done  at  all  easily. 

John  J.  Oaffncy. 

T  23.  Why  do  some  central  stations  have  difficulty  In  sell* 
Ing  single-phase  motors? 

Because  the  price  is  so  much  in  excess  of  that  of  the  3-phase 
motors.  If  motors  are  installed  on  separate  feeders  from  the 
lighting,  I  should  not  object  to  using  motors  as  large  as  25-hp. 
Where  motors  are  installed  on  the  lighting  feeders,  I  should 
limit  the  size  to  S-hp. 

P.   C.  Sargent. 

On  account  of  the  cost  of  the  motor.  Most  prospective 
consumers  can  not  understand  why  they  are  asked  a  higher  price 
for  a  motor  than  that  paid  by  some  other  consumer  who  has  a 
polyphase  motor. 

R«  H.  Garrison. 
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This  is  undoubtedly  due  to  the  high  price  of  the  single- 
phase  motor,  also  to  the  unsatisfactory  operation  of  a  large  num- 
ber of  them ;  but  the  first  cost  is  the  most  prohibitive  feature. 

M-  C.  Turpin. 

This  is  probably  due  to  the  lack  of  ability  in  the  central- 
station  man  to  convince  the  people  of  the  merits  of  the  single- 
phase  motor  and  to  relieve  them  of  their  scepticism  on  this  point, 
as  well  as  to  convince  them  that  it  is  best  to  keep  up  with  the 
times  and  take  hold  of  a  good  thing  when  it  is  put  on  the  market. 

John  J.  Oaffney. 

T  24.  With  generating  units  of  1000-kw  capacity,  Tlrrlll  regu- 
lators and  ample  copper  In  feeders,  how  large  sizes  of  single- 
phase  squirrel-cage  motors  can  be  used  ivithout  seriously  affecting 
the  lighting  regulation?  The  load  on*  generators  Is  mixed  lighting 
and  poivcr,  but  no  lights  are  installed  on  po%ver  feeders* 

Forty  horse-power. 

Wagner  Elec.  Mfg-  Co. 

Would  not  recommend  placing  over  a  5-hp,  or  possibly  a 
7.5-hp,  single-phase  motor  unless  for  some  special  reason  a 
polyphase  motor  could  not  be  used. 

M«  C.  Turpin. 

The  largest  single-phase  motor  we  use  is  one  of  40-hp 
capacity.  This  motor  is  operated  on  smaller  generating  units 
than  the  one  mentioned  in  the  question,  but  under  the  same 
condition,  and  is  found  to  be  entirely  satisfactory.  As  a  direct 
answer  to  the  question,  I  would  say  that  the  largest  single-phase 
motor  made  at  present  (40-hp)  can  be  operated  with  more  than 
satisfactory  results. 

John  J.  Oaffney. 

T  28.  Why  are  nearly  all  the  central-station  companies  In  the 
largest  cities  In  this  country  obfectlng  to  the  Installation  of  small- 
size  polyphase   motors? 

Polyphase  motors  require  the  running  of  more  wires  and 
hanging  of  more  transformers,  the  latter  increasing  your  trans- 
former loss. 

J.  8.  Reesman. 
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The  necessary  installation  of  special  wiring  for  power  cir- 
cuits is  not  justified  for  small  motors  under  0.25  to  O-S-hp. 
The  single-phase  motor  in  small  sizes  is  very  satisfactory  for 
most  uses.  It  is  usually  most  convenient  to  connect  small  motors 
to  single-phase  lighting  circuits  which  reach  all  parts  of  the 
building.  The  installation  is  much  more  flexible,  as  the  motor 
can  be  used  or  placed  anywhere  a  lighting  circuit  reaches  without 
special  circuits,  and  in  most  cases  is  plugged  into  a  socket.  In- 
cidentally, the  cost  of  operating  most  small  motors  is  so  small 
in  comparison  with  results  obtained  that  users  would  prefer 
to  have  the  flexibility  of  service  obtained  in  connection  with 
lighting  circuit,  and  it  is  a  benefit  to  the  station  to  have  this 
small  service  on  the  higher  rate  where  it  belongs. 

C.  R.  IMeston. 

The  reason  why  we  object  to  installing  polyphase  motors 
is  the  excessive  installation  cost  over  that  of  a  single-phase 
motor.  The  writer  believes  this  is  the  objection  of  other  central 
stations. 

P.  C.  Sargent 

We  did  not  know  they  were. 

M*  C.  Turpln. 

One  reason  is  that  the  polyphase  wattmeter  is  much  more 
expensive  than  the  single-phase;  also,  unless  there  is  a  3-phase 
secondary  network,  the  3-phase  motor  requires  at  least  two  small 
transformers,  while  the  single-phase  motor  can  be  operated  from 
one  large  transformer. 

W.  A«  Carter. 

T  26.  Our  statton  Is  only  a  small  one  and  %ve  have  lately 
had  a  good  deal  of  trouble  %vlth  line  disturbances  oiving  to  the 
starting  of  polyphase  motors.  Is  the  same  trouble  likely  to  occur 
%vlth  single-phase  motors? 

All  types  of  induction  motors  make  some  line  disturbance 
when  started.  Wagner  single-phase  (5-hp  or  less),  however, 
will  make  much  less  than  pol)^hase. 

H.  Clyde  Parrlsh. 

Yes. 

J.  8.  Reesman. 
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I  see  no  reason  why  you  should  not  have  exactly  the  same 
trouble  with  single-phase  motors.  I  should  advise  the  installa- 
tion of  a  Tirrill  regulator,  provided  you  have  sufficient  capacity 
in  your  feeders. 

P.  C.  Sargent.. 

The  disturbance  due  to  the  starting  of  single-phase  motors 
is  smaller  than  that  of  polyphase  motors,  for  the  reason  that  the 
starting  current  of  the  single-phase  motor  is  only  two  and  one- 
half  times  full-load  current,  while  the  starting  current  of  a  poly- 
phase motor  is  from  6  to  12  times  full-load  current. 

Wagner  Elec.  Mfg*  Co. 

Yes,  and  more  of  it. 

M*  C.  THTpin. 

Yes,  the  same  trouble  is  likely  to  occur.  With  the  better 
class  of  pol)rphase  motors,  using  auto-starters  or  compensators 
in  starting,  and  with,  single-phase  motors  using  clutch  pulleys 
or  secondaries  free  to  rotate  on  their  shafts  in  starting,  the  start- 
ing current  of  the  two  types  is  practically  the  same. 

R.  8.  Pelclit. 

T  27.  I  have  often  heard  it  stated  that  a  single-phase  motor 
Is  cheaper  to  Install  than  a  polyphase  motor.  How  can  that  be* 
nvhcn  the  price  of  the  single- phase  motor  Is  so  much  higher  than 
that   of  the   polyphase    motor? 

From  the  central-station  viewpoint,  and  when  customers 
purchase  their  own  motor,  it  is  cheaper  to  install  single-phase 
motors  in  small  sizes  (3-hp  or  less),  for  the  following  reasons: 
There  are  only  two  wires  to  run  instead  of  four;  one  single- 
phase  meter  instead  of  two  single-phase  or  one  multiphase  meter, 
and  oftentimes  motors  may  be  connected  on  the  secondaries 
of  lighting  mains,  thereby  doing  away  with  extra  transformers. 

H.  Clyde  Parrlsh. 

Single-phase  motors  cost  more  than  polyphase  motors,  but 
require  only  one  transformer  and  two  wires. 

J.  8*  Reesman. 

I  think  you  have  been  misled  by  not  having  this  statement 


T  28    T— HEATING,  BATTERY  CHARGING,  ETC.      221 

in  more  detail.  It  is  cheaper  from  a  central-station  viewpoint 
to  install  a  single-phase  motor  than  a  polyphase,  as  the  central 
station  does  not  purchase  the  motor,  but  simply  stands  the  cost  of 
installation. 

F.  C.  Sargent 

See  answer  to  T  15. 

Wagner  Elec.  Nfg.  Co. 

The  only  saving  in  installing  the  single-phase  motor  over 
the  polyphase  is  the  extra  length  of  wire  saved,  which,  of  course, 
amounts  to  very  little;  in  one  type  of  single-phase  motor  this 
is  more  than  compensated  for  by  the  several  leads  that  have  to 
be  run  between  the  starting-box  and  motor.  Of  course,  the 
price  of  the  single-phase  motor  is  much  higher  than  that  of  the 
polyphase  motor. 

M*  C.  Turpln. 

T  28*  Given  the  full-load  current  of  a  motor*  «vtiat  rule  do 
you  apply  In  determining  the  fuse  capacity  to  be  used?  (a)  For 
direct'current  motors?  (b)  For  altematlng-current,  single-phase  mo- 
tors    (Wagner  type)?     (c)  For  polyphase  motors? 

(b)  For  Wagner  single-phase  motors  fuse  for  100  per 
cent  overload,  (c)  Fusing  of  polyphase  depends  on  conditions. 
Small  sizes  without  starting  compensators  should  be  fused  to 
five  times  their  full-load  rating,  as  a  motor  cut  in  on  line 
without  compensator  draws  about  five  times  as  much  current 
as  its  full-load  rating;  where  compensator  is  used  and  fuses 
are  not  cut  in  until  after  compensator  is  cut  out,  100  per  cent 
above  full-load  rating. 

H.  Clyde  Parrlsh. 

(a)  Full  load. 

(b)  One  hundred  and  fifty  per  cent. 

(c)  Three  hundred  per  cent. 

Wagner  Elec.  Mfg«  Co. 

(a)  Use  underwriters*  rules,  (b  and  c)  Fuse  branch  blocks 
for  all  alternating-current  motors  for  three  and  a  half  times 
rated  current  of  motor.  Fuses  at  compensators,  according  to 
Underwriters'  rules. 

B.  J.  Denman. 
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T  29.  la  it  desirable  to  Install  and  advocate  the  use  of  2300- 
volt*  3-pliase  Induction  motors?  If  ^o,  at  what  sizes  have  you 
found  It  advisable  to  change  from    110  and  220  to  2300  volts? 

Would  advise  no  and  220  volts  for  10  horse-power,  440 
volts  for  15  to  50  horse-power  and  2200  volts  above  50  horse- 
power. 

H.  C.  Stoddard. 

It  is  not  only  undesirable,  but  it  is  prohibited  in  a  good  many 
cases  and  should  not  be  done  under  any  condition  unless  in  a 
very  large  installation  where  an  experienced  electrician  is  in 
charge.  The  Underwriters  will  not  approve  of  this  except  in  ver\' 
rare  instances,  and  under  very  stringent  rules. 

M«  C.  Turpln. 

T  30.  How  are  2300-volt  motors  Installed  and  wired  so  as 
to  be  absolutely  safe  to  apparatus  and  satisfactory  to  Underwriters? 

The  Underwriters*  rules  vary  in  different  localities. 

M*  C.  Turpln. 

T  31.  What  Is  the  best  argument  In  favor  of  motors  as  against 
fuel-oil  engines  up  to,  say,  25  horse*po%ver? 

The  advantages  of  an  electric  motor  over  a  fuel-oil  engine 
is  mainly  in  the  fact  that  it  requires  less  attendance  under  ordi- 
nary conditions  of  operation.  It  is  also  more  reliable  and  costs 
less  to  maintain  in  good  operating  condition.  It  is  clean,  prac- 
tically noiseless,  and  its  use  reduces  the  insurance  rate  in  the 
building  in  which  it  is  used  by  50  per  cent  as  compared  with  the 
fuel-oil  engine. 

Wagner  Elec.  ^g.  Co. 

The  one  best  argument  is  reliability. 

E.  C.  Stahl,  Jr. 

It  is  hard  to  say  what  is  the  best  argument.  Among  the 
best  are)  reliability,  smaller  space,  less  attendance,  easier  opera- 
tion, ease  with  which  same  can  be  duplicated  or  replaced  by  larger 
units,  large  overload  capacity,  noiselessness,  variation  of  speed, 
and  so  forth,  ad  libitum. 

M*  C.  Turpln. 
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T  82.  What  Is  the  beat  %vay  of  obtaining  variable  speed  on 
machine  tools  using  alternatlng*current  motors,  and  «vhlch  are  the 
best  types  of  motor  to  use,  single  and   polyphase? 

Variable  speed  on  machine  tools  with  alternating-current 
motors  should  be  obtained  by  mechanical  means  of  some  kind. 
Many  manufacturers  now  make  special  types  of  self-contained 
machine  tools  for  use  with  a  constant-speed  motor  that  may  be 
single-phase,  polyphase,  or  direct-current.  Among  these  types 
may  be  mentioned  Mechanics'  drill  press,  Prentice  lathe,  Hendey 
tool  lathe,  Brown  and  Sharpe  milling  machine,  and  Jones  and 
Lamson  turret  lathes.  In  cylindrical  grinding  machines, 
automatic  screw  machines,  and  so  forth,  the  variable  speed  must 
still  be  obtained  by  use  of  regular,  but  somewhat  complicated, 
countershafts  necessary  for  their  operation.  On  these  latter  it 
will  often  be  found  economical  to  use  individual  motors  to  each 
counter-shaft,  in  order  to  allow  the  better  placing  of  the 
machine,  but  usually  such  machines  are  operated  in  groups,  the 
constant-speed  motor  operating  the  group-drive  shaft.  The 
decision  in  regard  to  single  or  polyphase  motors  will  depend  upon 
operating  conditions  and  relative  cost. 

C.  R.  Meston. 

The  best  way  of  obtaining  variable  speed  on  machine  tools, 
using  alternating-current  motors,  is  by  means  of  a  positive-geared 
speed-box.  The  best  type  of  motor  to  be  used  is  the  single-phase 
motor,  on  account  of  the  greater  simplicity  and  economy  in  instal- 
lation and  operation. 

Wagner  Elec.  Mfg*  Co. 

T  33*  Are  multi-speed  alternating-current  motors  satisfactory 
In  starting  with  full  load?    Load  to  be  power  pumps. 

Properly-designed  multi-speed  alternating-current  motors 
are  satisfactory  for  starting  under  full-load  torque. 

R.  8.  Felcht 

T  34.  What  Is  the  best  method  to  determine  whether  %ve  have 
the  two  phases  on  a  4-wlre  service  or  whether  all  four  wires  are 
connected  In  on  the  same  phase,  primary  side?    Can  It  be  determined 
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«vith  a  voltiiictcr«  and  Iff  so«  «vhat  rcadtngs  shovld  be  •btalncd  7    Service 
ffamished,  220-volt,  2*phaae. 

Connect  one  secondary  wire  of  one  transformer  to  one  sec- 
ondary wire  of  the  second  transformer.  If  the  voltage  across 
each  secondary  is  220,  the  voltage  across  1-4  wire  will  be 
141  X  220  =  310  volts  if  connected  across  two  separate  phases, 
but  it  will  be  o  or  440  if  both  transformers  are  connected  across 
the  same  phase. 

H.  L.  W^  C.  E.  I.  e«. 

A  voltmeter  having  a  range  of  at  least  twice  the  voltage  of 
one  phase  is  all  that  is  necessary  to  determine  whether  the  four 
wires  are  connected  in  on  the  same  phase  or  on  diflfcrent  phases. 
First,  determine  the  two  wires  of  one  phase.  Measure  the  volt- 
age between  either  of  the  wires  of  the  first  phase  and  both  of 
the  wires  of  the  remaining  phase.  If  a  zero  reading  is  obtained 
in  each  case,  this  will  indicate  that  the  remaining  wires  are  not 
of  the  same  phase  relation.  In  any  case,  a  zero  reading  should 
be  obtained  between  one  of  the  wires  of  the  first  phase  and 
either  or  both  of  the  wires  of  the  remaining  phase.  Join  together 
the  wire  of  the  first  phase  and  the  wire  of  the  second  phase 
between  which  there  is  a  zero  potential.  Now  measure  the 
voltage  between  the  wires  that  are  not  connected  together.  If 
a  voltage  of  220  is  obtained  it  will  indicate  that  the  four  wires 
are  from  the  same  phase.  If  these  wires  are  of  diflFerent  phases 
on  a  2-phase  circuit,  the  voltage  reading  will  be  the  square  root 
of  2,  or  1414  X  220  =  312  volts.  In  making  these  tests  care 
should  be  exercised  not  to  join  any  two  wires  together  unless  the 
voltmeter  indicates  a  zero  potential. 

E*  A*  Wagner. 

The  best  way  would  be  to  connect  them  to  a  polyphase 
motor.  If  they  are  connected  on  the  different  phases,  motor 
should  run.  If  they  are  connected  from  the  same  side  the  motor 
will  run  single-phase,  provided  it  is  started,  but  after  running 
a  short  time  will  blow  fuse.  It  can  not  be  determined  by  a  volt- 
meter. 

N.  C.  Torpin. 

\Vc  assume  that  the  four  wires  to  be  tested  out  come  from 
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the  220volt  secondaries  of  two  separate  transformers,  the 
primaries  of  which  may  or  may  not  be  connected  to  the  same 
phase  of  the  supply  circuit.  By  means  of  an  alternating-current 
voltmeter  of  at  least  440  volts'  range,  determine  leads  from  each 
transformer.  Each  pair  of  leads  will  give  a  reading  of  220  volts. 
Connect  one  wire  of  one  pair  to  either  wire  of  the  other  pair, 
and  measure  the  voltage  between  the  two  remaining  wires.  If 
the  voltage  is  zero  or  440  volts  the  primaries  of  the  transformers 
are  connected  to  the  same  phase,  but  if  the  voltage  is  1.41  X  220 
volts,  or  310  volts,  the  transformers  are  connected  to  diflferent 
phases. 

R.  8.  Felcht 

T  88«  To  «vhat  extent  will  the  efficiency  of  a  motor  be  affected 
Iff  operating  under  ffull  load  ivlth  surrounding  temperature  90  degrees? 

The  efficiency  of  a  motor  will  not  be  affected,  apparently, 
through  ordinary  range  of  temperatures. 

B.  6.  Morrow. 

T  36.  Investigating  a  direct-current  motor-starting  rheostat,  %ve 
discovered  a  large  momentary  current  In  starting.  For  Instances  a 
30-hp,  llO-volt  motor,  tested  at  manufacturer's  works,  meets  all 
requirements;  affter  Installing  under  same  conditions  the  motor  dra%vs 
400  amperes  ffrom  the  line  at  starting.    What  Is  the  cause? 

The  starting  current  of  a  motor  varies  considerably  with 
the  manner  in  which  it  is  started.  If  the  handle  of  the  rheostat 
is  moved  over  the  first  two  or  three  buttons  very  quickly,  the 
current  will  reach  a  considerably  higher  value  than  if  the  handle 
is  brought  to  the  first  contact  button  and  allowed  to  remain  there 
until  the  motor  has  attained  very  nearly  its  full  speed,  with 
that  amount  of  resistance  in  the  circuit.  It  is  probable  that  this 
is  the  reason  why  the  motor  in  question  takes  what  seems  to  be 
an  excessive  amount  of  current. 

M*  C.  Turpin. 

Granting  the  rheostat  resistance  tested  out  all  right  and  no 
short-circuit  or  change  in  connections  developed  between  the 
time  of  test  at  factory  and  test  by  customer,  we  see  no  reason  why 
the  results  should  not  be  the  same  in  each  case.  It  is  a  fact, 
however,  that  some  manufacturers  design  a  starting  resistance 
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that  will  allow  an  initial  current  of  50  per  cent  overload.  This, 
we  believe,  is  the  case  here.  That  is,  the  actual  total  resistance  in 
the  rheostat  is  approximately  0.3  ohm.  On  iio-volt  line  this 
would  allow  an  initial  current  of  370  amperes,  but  should  the  volt- 
age of  the  line  be  115  or  120  at  times,  the  current  would  be  400 
amperes.  Then,  again,  considering  that  the  resistance  was 
designed  for  50  per  cent  overload  cm  motor,  the  shop  would 
require  a  margin  on  which  to  work,  and  if  this  margin  were  as 
high  as  10  per  cent  either  way,  that  on  iio-volt  circuit  would 
account  for  400  amperes  initial  current. 

P.   D.   Hallock. 

T  37,  The  strength  of  a  solenoid  depends  upon  the  ampere- 
tMms.  If  the  tMms  and  amperes  are  kept  constant,  does  a  change 
In  po%¥er-f actor  have  any  effect? 

No. 

4*  A*  Lane. 

Power-factor  will  have  no  effect  so  long  as  the  ampere-turns 
are  kept  constant. 

B.  C  Morrow. 
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U  I.  in  view  of  the  simple  and  accurate  means  of  determin- 
ing the  load  connected  to  recording  wattmeters  by  counting  the 
disc  revolutions,  would  It  not  be  %vell  to  have  a  small  ivlndow  op- 
posite the  disc  In  the  cover  of  alf  meters,  such,  for  example,  as 
on  the  Thomson  high-torque  meter?  This  %vould  avoid  the  neces- 
sity of  unsealing  the  meter  every  time  a  disc  reading  Is  desired. 

Yes;  a  great  many  meters  are  thus  made. 

J.  A*  Lane. 

It  certainly  would. 

4.  H.  Enright. 
E.  A-  v..  A-  E.  L.  Co. 

The  writer  thinks  it  is  very  desirable  to  be  able  to  observe 
the  disc  revolving  in  any  meter,  so  as  to  avoid  removing  cover 
or  unsealing  meter  in  making  test.     There  is  less  liability  of 
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changes  being  made  in  the  condition  of  a  meter  on  testing  in 
this  way  than  when  covers  are  removed. 

F*  C*  Sargent 

A  window  opposite  the  disc  in  the  cover  of  meters  is  not 
desirable,  as  it  is  likely  to  lead  to  superficial  and  inaccurate 
tests  which  will  make  the  customer  dissatisfied. 

0.  J.  Bushnell. 

It  would  be  well  to  have  a  small  window  opposite  the  disc 
of  all  meters,  as  it  would  be  convenient  in  more  ways  than  one. 

U  D.  Grim. 

Every  meter  should  have  a  window  over  the  disc. 

The  Edison  Elcc.  Illg.  Co.,  West  Chester,  Pa* 

Windows  in  cover  opposite  disc  have  proved  advantageous 
in  induction  meters,  and  there  seems  to  be  no  reason  why  their 
use  should  not  be  encouraged  in  direct-current  meters.  Anything 
that  will  tend  toward  giving  the  customer  greater  confidence  in 
his  meter  is  certainly  a  good  thing,  and  the  window  will  many 
times  be  a  great  convenience  to  inspectors  of  the  company. 

4.  W.  Cowlcs. 

All  modern  types  of  electric  meters  have  small  windows  in 
the  cover,  including  the  Thomson  high-torque  meter.  Thomson 
recording  wattmeters,  type  M,  do  not  generally  have  covers  with 
windows,  but  can  be  had  when  so  ordered. 

U  J*  Hartman. 

All  makes  of  meters  now  have  the  small  window,  with  the 
exception  of  the  Fort  Wayne  type,  and  on  that  use  the  dial  glass. 

John  J*  Gaffney. 

For  good  performance,  brushes  and  commutators  of  direct- 
current  meters  have  to  be  examined  and  cleaned  more  frequently 
than  it  is  necessary  to  make  a  calibration ;  consequently,  an  open- 
ing in  the  meter  cover  opposite  disc  is  not  necessary,  as  calibra- 
tion can  be  made  when  cover  is  removed  to  examine  brushes  and 
commutators. 

Wm.   Bradshaw* 
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This  IS  a  very  good  method  and  should  be  adopted  on  all 
meters ;  it  saves  a  great  deal  of  time,  and  more  frequent  inspec- 
tions can  be  made. 

Robt  4.  Clark. 

I  certainly  would. 

The  Warren  Water  and  Light  Co. 

U  2.  From  the  meter  reader's  viewpohit,  «vhat  diameter  ^  of 
meter  dial   la  the  beat? 

As  large  as  practicable,  so  they  may  be  read  from  a  distance. 

4.  A*  Lane. 

J.  H.  Enright. 

The  Edison  Elec.  Illg.  Co.,  West  Chester,  Pa. 

The  large  dials  that  are  being  put  on  the  late  type  of  meters. 
They  are  made  to  read  in  kilowatt-hours. 

E.  A.  v.,  A.  E.  U  Co. 

The  diameter  of  the  plainest  meter  dial  now  in  use  is  seven- 
eighths  of  an  inch. 

0.  J.  Buslmell. 

The  type  of  dial  now  standardized  in  General  Electric  meters 
appears  to  be  entirely  satisfactory,  both  as  to  position  and 
diameter  of  circles — approximately  seven-eighths-inch. 

J.  W.  Cowles. 

The  largest  and  clearest  that  can  be  obtained  with  all  pointers 
on  the  same  level. 

L.  D.  Orim. 

In  most  localities  electric  light  companies*  rules  prohibit  the 
installation  of  electric  meters  over  six  feet  from  floor,  in  which 
case  a  meter  dial  three-quarters  of  an  inch  in  diameter  is  the  best. 

1^  J.  Hartman. 

That  now  used  on  the  General  Electric  type  /. 

John  J.  Gaffney. 

A  seven-eighths-inch  dial  is  large  enough  and  can  be  seen 
and  read  from  a  very  satisfactory  distance  without  making  any 
mistakes. 

Robt.  4.  Clark. 
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One  inch. 

The  Warren  Water  and  Ught  Co. 

U  3*  What  shape  of  hand  Is  the  most  advantageous  for  a 
meter  dial? 

As  large  as  practicable,  provided  it  is  pointed. 

J.  A*  Lane. 

Straight  strip  with  blunt  end. 

E.  A*  v..  A*  E.  L.  Co. 

A  straight  hand  without  arrow  head  is  best  for  meter  dials. 

0.  J.  Bushnell. 

A  straight,  slim  hand  would  cause  fewer  mistakes  by  the 
meter  reader. 

L.  D.  Orlm. 

A  plain  hand,  such  as  is  used  on  Fort  Wayne  type  K  meters, 
is  most  advantageous. 

L.  J.  Hartman. 

A  hand  about  one-thirty-second-inch  in  width,  with  the 
pointer  on  one  side  only  and  long  enough  to  extend  over  the 
figures  of  the  dial  to  the  outer  edge  of  circle. 

Robt.  J.  Clark. 

A  plain,  simple  shape,  pointing  in  the  direction  of  the  read- 
ing only. 

Wm.  Bradshaw. 

Plain,  straight  hand,  without  arrow-head. 

The  Warren  Water  and  Ught  Co. 

A  plain,  straight  black  hand  at  least  one-thirty-second  inch 
wide  at  point. 

i.  W.  Cowles. 

U  4.  In  small-capacity  meters  both  sides  of  the  circuit  pass 
through  the  meter,  ivhile  In  large  meters  a  potential  tap  only  Is 
brought  out.     At  «vhat  capacity  Is  It  best  to  draw  the   line? 

We  think  this  is  provided  for  by  the  makers. 

J.  A*  Lane. 
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In  meters  of  50-ampere  capacity  and  above,  a  potential  tap 
only. 

0.  J.  Bushndl. 

We  consider  from  75-ampere  capacity  up.  Leads  for  meters 
of  this  capacity  or  over  contain  such  an  amount  of  copper  that 
to  pass  both  sides  of  the  line  through  the  meter  might  not  only 
materially  increase  the  production  cost  but  would  necessitate 
enlarging  of  the  entire  meter. 

6e«*  Ross  Orecfi. 

-    Both  sides  of  circuit  should  pass  through  a  so-ampere  meter, 
but  not  through  a  75-ampere  meter. 

L.  J.  Hartman. 

At  about  100  amperes,  or  that  size  where  the  extra  copper 
would  add  weight  and  cost  and  be  of  no  extra  advantage. 

John  4*  Galfncy. 

The  limit  of  both  sizes  of  line  passing  through  the  meter 
should  be  determined  by  the  size  of  cable  becoming  difficult  to 
handle  in  connecting  up  and  throwing  strain  on  the  meter. 

Win.  Bradshaw. 

The  safest  way  is  for  both  sides  of  the  circuit  to  pass 
through  all  meters,  as  it  is  a  greater  protection  to  the  company 
against  theft  of  current.  The  potential  tap  is  all  right  for  station 
meters,  but  on  the  consumer's  end  I  think  we  can  not  be  too 
safe ;  both  sides  should  run  through  meter  and  meter  be  properly 
sealed. 

Robt.  i.  Clark. 

It  depends  somewhat  upon  size  of  wiring  mains  rather  than 
of  meter  itself,  but  single-pole  loop  with  potential  tap  is  desirable 
for  50-ampere  capacity  and  over. 

J.  W.  Cowles. 

U  5.  In  various  makes  of  meters  the  binding-posts  for  the 
connecting  wires  are  so  arranged  that  a  screwdriver  must  be  used 
either  from  the  front,  sides,  top  or  bottom  of  meter.  Which  Is 
the  most  desirable  position? 

From  the   front,  if  possible,   as  it  often   happens  that  a 
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meter  is  so  near  ceiling  as  to  make  a  top  application  of  screw- 
driver difficult 

J.  A*  Lane. 
J.  W.  Cowica 

In  front,  and  at  bottom  of  meter. 

E.  A*  v.,  A.  C  L.  Co. 

At  top  of  meter,  but  so  that  screwdriver  can  be  used  from 
front. 

F.  C.  Sargent 

Terminal  posts  in  meters  should  be  so  arranged  that  screw- 
drivers can  be  used  from  the  front  of  the  meter. 

0«  J*  Biishnell. 

N.  Clyde  Parriah. 

h  H.  Enright. 

The  binding-posts  should  be  arranged  so  that  a  screwdriver 
can  be  used  from  the  front  in  every  instance. 

U  J*   Hartman. 
The  Warren  Water  and  Light  Co. 

The  binding-posts  at  the  top  and  front  of  the  meter  prove 
very  satisfactory. 

L.  D.  Orim. 

Wall  meters  should  be  so  arranged  that  the  screwdriver 
can  be  used  directly  in  front,  as  meters  have  to  be  set  in  various 
positions.  You  are  continually  placing  them  in  positions  where 
something  will  interfere  with  using  the  screwdriver  on  either 
side,  top  or  bottom. 

The  Edison  Elec  lllg.  Co.,  West  Chester,  Pa. 

Binding-posts  should  be  arranged  with  access  to  binding- 
screws  from  front  of  meter,  the  same  being  in  separate  terminal 
chamber  integral  with  the  base  of  meter. 

Wm.   Bradshaw. 

Binding-posts  on  the  sides. 

John  J.  Gaffncy. 

A  meter  should  never  be  installed  over  seven  feet  from  the 
floor.     At  this  distance,  if  a  meter  is  connected  from  the  sides 
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with  the  screws  in  front,  a  man  can  very  easily  stand  on  a  chair 
and  make  all  connections  without  having  to  take  the  meter  down 
or  getting  a  short-circuit.  The  bottom  connections  are  prac- 
tically the  same  if  screwed  from  the  front,  but  the  top  connections 
are  very  inconvenient  and  not  desirable. 

Robt  i.  dark. 

U  6.  What  are  the  principal  dHffciiltiea  «vith  and  ablections 
to  chemical  meters  of  the  direct-reading  type,  and  the  advantages. 
If  any«  as  compared  with  the  motor  or  moving«element  type? 

The  objections  are  the  necessity  of  frequent  refilling  and 
inability  to  be  read  accurately  with  current  passing  through 
them. 

E.  A.  v.,  A.  E.  L.  Co. 

Disadvantages : 

(a)  Essentially  ampere-hour  meters,  and  reading  watt-hours 
only  with  an  assumed  voltage. 

(b)  Difficult  to  handle. 

(c)  Usually  of  poor  overload  capacity. 

(d)  Not  readily  tested  in  service. 

(e)  Tendency  toward  scale  and  reading  errors. 

(f)  Necessity  of  resetting  to  zero,  under  some  conditions 
at  frequent  intervals. 

Advantages:  No  potential  loss  and  somewhat  cheaper  in 
initial  cost. 

J*  W«  Conies* 

The  term  "chemical  meters"  used  in  this  question  no  doubt 
refers  to  the  Bastian  electrolytic  wattmeter,  as,  so  far  as  we  are 
able  to  learn,  it  is  the  only  direct-reading  chemical  meter  on  the 
market.  One  of  the  objections  to  this  meter  is  that  it  can  not 
be  made  in  large  capacities.  Owing  to  the  great  space  it  would 
occupy,  it  is  hardly  practicable  to  make  it  above  20  amperes. 
The  Bastian  meter  depends  for  its  registration  on  the  decrease 
in  the  volume  of  a  solution  of  water  and  alkali,  the  latter  being 
introduced  to  reduce  the  resistance  of  the  solution  and  to  prevent 
freezing.  The  decrease  in  volume  of  the  solution  is  read  from 
a  straight-line  scale,  and  when  the  solution  is  entirely  decom- 
posed the  tube  has  to  be  filled  with  water.    The  meter  is  therefore 
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practicable  only  for  small  consumers,  say  up  to  15  or  20  i6-cp 
lamps. 

The  advantages  of  a  meter  of  this  type  are  that  it  is  accurate, 
will  remain  accurate  indefinitely,  requires  no  repairs  nor  adjust- 
ments and  will  positively  register  all  the  current  that  passes 
through  it,  irrespective  of  how  small  that  current  may  be. 

0.  N.  Retlew. 

U  7.  Give  the  shortcomings  of  the  Bastion  wattmeter.  What 
are  tlie  points  in  favor  of  this  meter? 

See  answer  to  U  6. 

E.  A.  v.,  A.  E.  U  Co. 

Bastian  meters  are  too  delicate  for  general  use ;  require  too 
much  time  to  connect  and  disconnect.  Range  in  capacity  is  not 
great  enough. 

L.  1^.  Grim. 

An  exaggeration  of  disadvantages  mentioned  in  U  6,  and, 
in  addition,  the  impossibility  of  taking  an  accurate  reading  while 
current  is  passing  through  it,  due  to  gassing  of  liquid. 

4.  W.  Cowles. 

See  answer  to  U  6 

G.  H.  Rettew. 

U  8.    Ai^  preiMyment  meters  entirely  stfccessfal?     if  not»  why? 

We  have  installed  experimentally  125  prepayment  meters. 
To  date  they  have  been  satisfactory,  and  to  some  extent  have 
secured  customers  that  would  not  otherwise  use  electricity,  par- 
ticularly in  cheaper-grade  apartment  houses.  Advantages  are 
— ^no  bookkeeping,  no  collecting,  no  bad  debts. 

Franic  W.  Smith. 

We  have  about  fifty  in  use  at  the  present  time  and  are 
putting  more  in  as  rapidly  as  we  can  obtain  them.  We  have 
found  them,  thus  far,  very  satisfactory. 

P.  C.  Sargent. 
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Consumers  economize  seriously,  tiie  mechanism  gets  out  of 
order,  sneak-thieves  rob  the  money  boxes  and  damage  the  meters. 
The  Pueblo  and  Subvrban  TradiMi  and  Ughting  Co. 

We  believe  they  are.  Our  trouble  thixs  far  with  this  kind  of 
meter  has  been  that  we  can  not  get  enough  of  them. 

The  Edison  Elcc*  lllg.  Co.,  West  Chester,  Pa. 

Practically  successful,  mechanically  and  electrically. 

J.  W.  Conies. 

Prepayment  meters  are  entirely  successful  for  the  class 
of  service  for  which  they  are  intended. 

Wm«  Bradshaw. 

U  9.  Has  the  Installation  of  electric  prepayment  meters  been 
satisfactory,  or  warranted  by  any  aocmlng  benefits? 

We  are  using  these  meters  very  extensively  at  the  present 
time  on  customers  that  do  not  always  pay  their  bills  readily 
and  require  a  great  deal  of  the  collector's  time  each  month, 
making  the  revenue  from  these  customers  much  less  than  it 
should  be.  This  trouble  is  being  entirely  eliminated  by  the  use 
of  4>repayment  meters  and  seems  to  be  very  satisfactory  to  these 
customers. 

P.  C.  Sargent. 

Cash  deposits  are  preferable. 

The  Pueblo  and  Suburban  Traction  and  Lighting  Co. 

Yes. 

The  Edison  Elcc.  illg.  Co^  West  Chester,  Pa. 

Prepayment  meters  have  proved  satisfactory,  owing  to  the 
simplification  of  the  accounting  department,  reducing  expense 
and  satisfying  the  customer. 

Wm.  Bradshaw. 

U  10.  Where  companies  make  minimum  charge  «vhat  provision 
Is  made  for  prepayment  meters  when  the  amount  deposited  Is  less 
than  minimum? 

Should  the  amount  collected  by  prepayment  meter  be  less 
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than  minimum  charge,  have  your  consumer  pay  you  the  balance 
due  as  per  your  regular  minimum  rate. 

J.  H.  Enright. 

Same  minimum  is  imposed  as  on  straight  meters.  The  em- 
ployee tapping  the  box  is  instructed  to  collect  the  balance  of 
minimum. 

The  Pueblo  and  Suburban  Traction  and  Lighting  Co. 

Have  to  make  the  rate  a  little  higher. 

The  Edison  Elec  lllg.  Co.,  West  Chester,  Pa. 

Minimum  charge  should  be  disregarded,  giving  consumer 
part  of  the  benefit  of  the  reduction  in  expense. 

Wm.  Bradshaw. 

U  11.  Are  two-rate  meters  In  successful  operation  on  Installa- 
tions requiring  800  to  1000  MIowotU?  What  Is  the  best  method 
of  Installing? 

Two-rate  meters  now  on  the  market  are  not  satisfactory. 

Wm.  Bradshaw. 

U  12.  What  has  been  your  experience  %rith  the  Wright  dls- 
count  meter  on  altematlng-current  motors? 

I  see  no  reason  why  Wright  demand  meters  are  not  satis- 
factory for  obtaining  the  apparent  watts  on  alternating-current 
motors,  and  as  the  apparent  watts  is  the  limiting  feature  in 
the  capacity  of  your  lines  and  generators,  I  think  this  is  the 
amount  that  should  be  obtained,  and  your  charges  that  are 
applied  to  this  amount  should  be  made  in  accordance  instead 
of  reducing  these  readings  and  trying  to  approximate  apparent 
watts. 

P.  C.  Sargent 

We  have  very  good  results. 

John  J.  Gaffney. 

May  be  used  with  fair  result  by  applying  power-factor  cor- 
rection. 

J.  W.  Cowles. 
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U  13.  If  WrigM  demand  Indlcatorai  are  iwed  ta  aaceitain  the 
demand,  ivhat  ahould  be  the  limit;  I.  e*,  far  haw  lang  a  perlad 
ahauld  they  be  adluated  befare  the  maximum  la  reglatered? 

The  longest  time-limit  obtainable  in  Wright  demand  in- 
dicators is  90-per  cent  registration  in  about  five  minutes  and 
full  registration  in  thirty  to  forty  minutes.  A  longer  time- 
limit  for  the  90-per  cent  registration  would  be  desirable. 

0.  4.  Baahnell. 

I  think  ten  minutes  should  be  the  minimum  period  for  which 
these  instruments  should  be  adjusted. 

F«  C«  Sargent. 

It  depends  largely  upon  the  character  of  the  load,  as  to  how 
long  a  demand  meter  should  be  left  in  circuit.  As  a  rule,  we 
leave  them  in  circuit  for  at  least  30  days. 

L.  b.  Grim* 

For  about  half  an  hour. 

Jahn  il*  Gafhiey. 

The  standard  Wright  demand  indicator  registers  about  95 
per  cent  of  the  load  in  about  ten  minutes,  and  this  seems  to  be 
satisfactory  in  the  majority  of  cases.  Special  instruments  can, 
however,  be  made  with  considerably  longer  time  lag. 

J«  8«  Cadman. 

The  natural  curve  for  the  Wright  demand  indicator  shows 
00  per  cent  registration  in  approximately  4  to  5  minutes  and  full 
registration  in  20  to  30  minutes. 

J.  W.  Cawfes. 

U  14.  Are  maximum-demand  Indicators,  of  the  Wright  type, 
successful  on  slngle*phase,  altematlng*current  pawer  Installatlans  far 
establishing  the  discaunt  on  demand  rates? 

Wright  demand  indicators  have  not  proved  successful  on 
single-phase  power  installations,  owing  to  the  excessive  starting 
current  and  varying  power-factors  of  alternating  current. 

0.  J.  BushneN. 

I  think  this  is  answered  under  U  12. 

F.  C.  Sargent. 
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In  our  experience  we  found  the  Wright  demand  meter 
satisfactory  on  single-phase,  alternating-current  loads.  The  only 
trouble  experienced  was  when  there  was  a  rise  in  voltage,  which 
affected  the  rate  of  discount  considerably. 


Practically  answered  under  U  12 


Win.  M«  Lcrwift. 


J.  W.  Cowlcs. 


Yes.  Of  course  the  Wright  demand  indicator,  being  an 
ampere-meter,  does  not  take  account  of  power-factor,  but  this  is, 
on  the  whole,  desirable  since  it  is  the  maximum  amperes,  not  the 
maximum  watts,  that  determine  size  of  central-station  gener- 
ators, transformers  and  mains. 

J.  8.  Codman. 

U  18.  What  roethod  Is  used  in  determining  capacity  af  meter 
placed  an  installatlans  where  tlie  ordinary  load  Is  aniy  a  small 
part  af  the  tatal  Installatlont  as  in   residences? 

We  take  no  chances  with  a  new  consumer  on  too  small  a 
meter,  but  if  an  old  consumer  we  judge  from  size  of  his  bills 
for  a  year. 

J.  H.  Enright. 

Residence  meters  should  be  installed  of  a  rated  capacity 
of  one-half  to  two-thirds  of  the  connected  load. 

0«  J.  Biishneli. 

Ninety-eight  per  cent  of  residences  can  be  taken  care  of 
by  lo-ampere  meters.  We  do  not  make  a  practice  of  using 
any  meters  under  10  amperes,  as  the  saving  does  not  warrant 
the  time  lost  in  trying  to  ascertain  whether  a  small  meter  is 
large  enough,  and  the  possibility  of  putting  in  a  small  meter 
and  having  same  burn  out. 

F«  C*  Sargent. 

Because  of  the  known  ability  of  standard-type  meters  to 
accurately  register  on  50  to  75-per  cent  overload  for  a  short 
time,  we  install  a  meter  with  very  little  excess  capacity  over 
the  ordinary  load. 

E.  A*  v..  A*  E.  L.  Ca. 
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It  is  practically  a  matter  of  judgment,  according  to  the 
nature  of  the  installation.  Fixed  rules  on  this  point  are  of  little 
value, 

J.  W.  Cowles. 

Personal  opinion. 

John  J.  Galffney. 

Install  a  meter  at  the  rate  of  50  per  cent  of  the  connected  ' 
load.     The  smaller  the  meter,  the  better  the  results  on  small 
loads. 

Rabt   4.   Clark. 

We  generally  place  meters  of  capacity  of  50  per  cent  or  less 
of  the  connected  load  in  residences.  A*  demand  indicator  can 
often  be  used  to  advantage  in  order  to  determine  the  requisite 
capacity  of  meter. 

Geo.  R<MS  Green. 

U  16.  Should  service  and  house  cutouts  be  fused  to  same  am- 
pere capacity  as  the  meter*  assuming  that  the  capacity  of  the 
meter  Is  sufficient  for  connected  load?  in  the  event  of  an  over- 
load,  will  the  fuses  protect  the  meter  from  a  burnout? 

Yes. 

J.  A*  Lane. 

We  fuse  our  meters  for  25-per  cent  overload.  Have  had 
no  burnouts  in  three  years. 

J.  H.  Enright. 

House  service  cutouts  should  be  fused  to  the  capacity  of 
the  connected  load,  irrespective  of  the  capacity  of  the  meter, 
as  all  meters  will  stand  a  large  overload  for  a  considerable 
time. 

0.  J.  Bushnell. 

Fuses  should  be  slightly  heavier  than  the  ampere  capacity 
of  meter.    They  will  protect  the  meter  in  case  of  an  overload. 

John  J.  Galffney. 

Cutouts  can  be  fused  same  capacity  as  meter,  since  overload 
capacity  of  meter  will  prevent  its  being  damaged  before  fuse 
blows. 

Wm.  Bradshaw. 
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Fuse  service  cutouts  same  ampere  capacity  as  the  meter  if 
the  total  installation  is  of  the  same  amperage.  Fuse  house 
cutouts  according  to  load  on  each  circuit  If  there  is  an  overload 
put  on  the  circuit,  fuse  will  blow  before  it  gets  to  meter ;  if  there 
is  only  one  house  fuse  and  it  is  of  the  same  capacity  as  the 
service  fuse,  an  overload  will  blow  that  fuse,  thereby  protecting 
meter.  Meters,  however,  will  stand  a  50-per  cent  overload  with- 
out burning  out. 

Robt.  J.  Clark 

House  cutouts  should  be  fused  with  reference  to  the  circuit 
loads,  but  service  cutouts  should  be  fused  practically  to  the  limit 
of  the  service  capacity,  leaving  the  meter  fuses  to  protect  the 
meter,  taking  into  consideration  its  overload  capacity  of  fully  50 
per  cent. 

J.  W.  Cowles. 

U  1 7.  What  la  the  beat  protection  agalnat  lightning  for  Thomaon 
metera  on  a  3«%vlre,  direct-current  ayatem? 

The  fact  that  the  meter  frame  is  grounded  will  not  affect 
the  running  of  the  meter  if  the  current  and  potential  coils  are 
properly  insulated. 

0.  J.  BuahnelL 

Underground  lines  are  practically  exempt  from  lightning 
trouble,  but  overhead  lines  are  always  subject  to  such  trouble, 
from  which  no  satisfactory  protection  of  meters  has  been  found. 

J.  W.  Cowlea. 

U  18*  if  the  meter  la  grounded,  ivhat  effect  doea  It  have  on 
the  running  of  the  meter?  The  meter  la  a  2- wire,  type  K  Fort 
Wayne.  The  aervlce  being  connected  to  a  3-%vlre  aecondary  *bua 
on  pole  line,  the  aide  to  ivhich  the  ahunt  of  the  meter  la  connected 
la,  therefore,  grounded. 

If  the  neutral  and  the  service  side  of  meter  are  grounded, 
it  will  not  affect  meter ;  but  if  the  neutral  and  house  side  of  meter 
are  grounded,  the  meter  will  record  the  amount  of  current 
between  these  two  points. 

Robt.   J.   Clark. 
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U  19.  With  a  ground  of  108  volts  on  house  lines  and  re« 
sistance  of  voKmeter  I3«I00  ohms,  line-voltage  116,  how  are  resist- 
ance of  ground  and  loss  In  amperes  computed? 

See  answer  to  M  16. 

e*  E.  Skinner. 

p  /  r y\ 

X= — '-  where  X  =  resistance  to  be  determined,  E  = 

line  voltage;  V  =  voltmeter  reading  when  connected  through 
resistance,  and  R  =  resistance  of  voltmeter. 

X  =  ^3.'oo  (116-108)  ^  ^^^ 

108 

Current  sx  ——  = =  0.11  ampere 

X        970  ^ 

B.  J.  Denman. 

U  20*  What  has  been  your  experience  with  direct-current  meters 
for  power  on  220-440-volt,  3-wire  circuits? 

Experience  with  wattmeters  on  direct-current,  220-440-volt, 
3-wire  circuit  not  so  satisfactory  as  alternating-current  meters 
on  same  voltage. 

James  MUne. 

U  21*  Will  a  recording  wattmeter  that  creeps  under  no  load 
record   the    load    plus  the   creep    during   load    period? 

Yes. 

c  A*  v..  A*  E.  L.  eo. 

The  creeping  of  a  meter  will  not  ordinarily  affect  its  ac- 
curacy under  load,  except  under  very  light  load  conditions. 

0*  J.  BushnelL 

The  meter  will  run  a  little  fast  on  light  load. 

John  J.  (affiiey. 

A  meter  that  creeps  is  usually  fast  when  running  under  load ; 
it  will,  therefore,  record  more  energy  than  is  being  used. 

Robt.  J.  Clarlu 
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Not  under  ordinary  circumstances. 

J.  W.  Coivles. 

No.    Meters  that  creep  are  often  slow  on  small  load. 

The  Warren  Water  and  Light  Co. 

U  22.  What  method  Is  used  to  determine  If  the  constant  marksd 
on  meters  Is  correct? 

We  check  revolutions  of  disc  on  known  load,  then  prove 
by  running  meter  on  time  test. 

H.  Clyde  Parrlsh. 

The  accuracy  of  the  constant  of  a  meter  dial  can  be  de- 
termined by  counting  the  teeth  in  the  gear  wheels,  thus  de- 
termining the  registration  of  the  dial  for  each  revolution  of  the 
armature. 

0*  J*  BushnelL 

It  may  be  determined  by  test  by  running  a  known  load  for  a 
definite  period,  or  may  be  determined  by  figuring  the  ratio  of 
gears. 

J.  W.  Cowles. 

Test  the  meter. 

John  J.  Gaffney. 

Use  meters  that  do  not  require  constants. 

Wm«   Bradshaw* 

U  23.  Is  there  any  simple  way  of  determining  the  strength 
of  a  permanent  magnet,  such  as  Is  used  In  type  K  Fort  Wayne 
meters? 

The  relative  strength  of  a  magnet  may  be  determined  by 
comparing  it  with  one  of  known  strength  from  the  ratio  of  speeds 
obtained  by  placing  the  two  magnets  successively  in  exactly  the 
same  position  in  the  same  meter. 

J.  W.  Cowles. 

There  is  no  simple  way  of  determining  the  damping  power 
of  permanent  magnets. 

Wm.   Bradshaw. 

Q— 16 
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U  24.  What  <llfrerefice«  If  any.  Is  shaiMi  In  the  actlan  •!  a 
meter  having  a  shart-drcult  In  the  armatare  and  one  having  a 
shart-drcult  In  comniHtator? 

A  marked  difference,  depending  upon  the  number  of  turns 
actually  cut  out. 

J.  W.  Coivles. 

No  difference  whatever. 

ilohn  i.  Galffney. 

Both  meters  will  run  slow,  but  there  will  not  be  enough 
difference  to  show  where  the  short-circuit  is;  this  can  be  found 
by  testing  with  a  magneto. 

Rabt.  J.  Clarlu 

U  25.  A  rotary  tranoforms  from  direct  current  to  alternating 
current,  and  alternating  current  Is  used  for  meter  testing,  (a) 
Will  meters  tested  on  this  current  register  the  same  when  connected 
to  a  main  feeding  direct  from  an  alternator?  (b)  If  not,  ivhat 
will   be  the   error? 

(a)  Yes. 

J*  A*  Lane. 

Certainly,  if  the  wave-form  and  frequency  of  the  rotary  are 
the  same  as  for  the  alternator. 

W.  A*  Carter. 

The  source  of  the  current  furnished  should  not  have  any 
effect  on  the  meters,  provided  the  frequency  is  absolutely  the 
same,  and  the  wave-form  should  also  be  the  same.  This,  of 
course,  would  not  be  true  in  the  case  of  a  rotary  converter  and 
the  generator,  but  it  should  not  affect  the  practical  operation  of 
the  meter. 

M*  C.  Turpln. 

Inaccuracies  will  probably  result,  due  to  frequency  and  wave- 
form differences. 

J.  W.  Cowles. 

A  well-designed  induction  meter  is  affected  but  slightly 
with  a  large  change  in  wave-form.  It  should  show  same  regis- 
tration for  same  power,  regardless  of  source. 

Wm.  Bradshaw. 
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U  26.  How  do  tiifo  mderm  record  the  energy  fm ,  a  S^Hioee 
drcuitt  and  how   do  yoa  figure  aame? 

One  meter  measures  EI  cos  (30®  +  $  ),  the  other  EI 
cos  (30°  —  6)  where  £  is  the  voltage  between  phases,  /  the 
current  per  phase,  and  6  is  the  angle  of  lag  (or  lead).  It 
must  be  remembered  that  there  is  an  apparent  lag  of  30  degrees 
between  the  current  in  a  wire  and  the  pressure  between  this 
wire  and  either  of  the  others  at  100  per  cent  power-factor.  As- 
sume a  motor  drawing  10  amperes  between  phases  at  100  volts. 
At  100  per  cent  power-factor  the  watts  are  equal  to  3  X  10 
X  100  =  3000.  The  current  in  each  wire  is  10  XV3  =  i7-3 
amperes.  The  angle  of  lag  in  this  case  is  zero,  and  each  meter 
measures  EI  cos  30**  =  0.866  EI.  Both  measure  2  X  0.866 
EI  =  1.73  EI  or  1.73  X  100  X  17.3  =  3000.  If  the  power- 
factor  were  0.866  the  angle  of  lag  would  be  30®,  the  power  in 
the  circuits  3  X  10  X  100  X  0.866  =  2598  watts.  Now  one 
meter  measures  EI  cos  (30°  +  6)  EI  cos  60**  =  100  X  17.3 
X  0.5  =  867  watts.  The  other  measures  EI  cos  (30**  —  B) 
=  EI  cos  o**  =  100  X  17.3  X  I  =  1730  watts.  Both,  there- 
fore, measure  2597  watts. 

H.  L.  W.«  C.  C  I.  Co. 

Any  3-phase,  3-wire  transmission  may  be  considered  as  a 
2-circuit  system  with  common  return.  Then,  if  the  current  coils 
of  two  wattmeters  be  inserted  so  that  one  is  in  each  of  two  of 
the  lines  and  the  potential  coils  be  connected  between  these 
respective  lines  and  the  third  wire,  the  meters  will  record  the 
total  load.  The  sum  of  the  two  watt-hour-meter  records  will 
give  the  total  energy. 

C.  R.  Wylie. 

At  a  power-factor  less  than  50,  one  meter  runs  backward, 
but  the  total  consumption  is  shown  by  the  sum  of  the  two 
readings. 

John  J.  Oaffney. 

.  Two  single-phase  meters  will  register  the  power  of  a  3- 
phase  circuit  correctly,  if  the  algebraic  sum  of  their  dial  readings 
is  taken.  One  meter  will  record  greater  than  the  other  until 
50  per  cent  power-factor  is  reached,  when  one  meter  will  stop 
and  the  other  register  the  entire  load.    Below  50  per  cent  power- 
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factor,  one  meter  wUl  run  backward  and  the  algebraic  sum  of 
the  meters  must  be  taken  to  get  the  correct  r^stration. 

Win.  Bradshaw. 

Two  single-phase  meters  used  on  a  3-phase  circuit  receive 
the  current  from  two  of  the  wires  through  their  current  coils 
and  receive  the  pressure  for  the  potential  coils  from  these  wires 
and  the  third  wire;  the  total  of  the  two  readings  gives  results 
that  are  theoretically  correct. 

Robt.  J.  Clark. 

U  27*  Will  a  3«pha8C  primary  wattmeter  record  correctly  when 
the  current  transformers  are  wired  so  as  to  use  a  common  return 
lead?  Iff  not*  ivhat  Is  the  effect  of  this  method  of  wiring  on  the 
operation  off  the  meter? 

Yes.  The  common  return  will  not  affect  the  correctness  of 
the  currents  in  the  two  current  coils  of  the  3-phase  wattmeter. 

W.  A.  Carter. 

The  registration  should  be  correct;  in  fact,  the  method  de- 
scribed is  quite  the  conmion  practice. 

J.  W.  Cowles. 

This  method  is  correct  and  is  sometimes  more  convenient 
to  use  than  the  4-wire  method. 

Robt  J.  Clark. 

A  3-phase  primary  wattmeter  will  record  correctly  when 
common  wire  is  used  for  the  return  circuit  of  the  two  series 
transformers. 

Wm.  Bradshaw. 

U  28.  When  running  a  2-pha8e  motor  on  meter  system,  will 
the  actual  load  be  registered  correctly  by  connecting  a  slngle*phase 
meter  In  on  one  phase  and  making  a  constant  of  2  to  get  the 
total  reading? 

No.     Use  two  single-phase  meters  or  a  multiphase  meter. 

H.  Clyde  Parrlsh. 

When  a  motor  is  sent  ftom  the  shop  it  is  practically  balanced, 
hence  each  phase  carries  half  of  the  load  and  one  meter  read- 
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mg  doubled  would  give  the  total  reading  fairly  accurately.  A 
company  so  metering  and  being  absolutely  sure  of  the  correct- 
ness of  the  meter  could  not,  nevertheless,  swear  in  court  that 
such  metering  was  accurate,  and  for  this  reason  the  practice 
is  not  recommended. 

H.  L.  W.,  C.  C  I.  Co. 

There  would  be  considerable  chance  for  error  here,  as  the 
voltage  on  the  two  phases  might  be  unequal. 

W«  A*  Csfler* 

Yes;  one  is  enough  for  commercial  practice. 

M*  C*  Turpin. 

No.  Meter  might  be  placed  on  either  high  or  low  phase, 
which  would  be  unfair  to  consumer  or  company.  The  meter 
will  under  some  conditions  register  reversely.  If  a  polyphase 
meter  is  not  used  it  is  the  best  practice  to  install  a  meter  on  each 
phase  and  take  algebraic  sum  of  the  registration. 

Geo*  Ross  (reen* 

Yes,  provided  the  phases  are  perfectly  balanced,  but  more 
or  less  unbalancing  almost  invariably  exists  in  practice. 

4.  W.  Coivles. 

If  the  ratio  of  the  transformers  is  the  same,  the  voltage  on 
each  phase  the  same,  and  the  motor  windings  identical,  one 
meter  with  the  readings  doubled  will  be  correct. 

John  J.  (affitey. 

The  method  suggested  is  correct  only  when  the  two  phases 
of  the  motor  are  balanced ;  an  unusual  condition. 

Win.  Bradshaw* 

It  is  better  to  use  a  polyphase  meter,  as  you  will  then  get 
die  total  energy  consumed.  In  using  a  single-phase  meter  on 
one  phase  with  a  constant  of  2,  you  do  not  get  the  correct 
reading,  as  the  voltage  is  not  likely  to  be  the  same  and  one 
phase  of  the  motor  may  be  taking  more  or  less  current  than  the 
other,  due  to  the  system  being  unbalanced. 

Robt   J.   eiarlu 
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U  n*  A  meter  %vas  tested  mi  a  1 1O-v»lt  drcttK  with  IQ*«iiipere 
load  aiki  %vo8  f«wid  correct.  What  Is  likely  te  be  the  error  iff  the 
meter  Is  connected  to  a  2200-volt  drorft  with  800  amperes,  iialnfl 
a  20-to«l   potential  transformer  and  80-to«l   current  transformer? 

It  should  be  practically  correct. 

J.  A*  Lane. 

Several  errors  are  possible  in  the  combination.  First,  the 
meter  should  not  be  larger  than  lo-ampere  capacity,  as  a  larger 
meter  would  not  register  as  accurately  on  extremely  low  loads. 
Second,  the  potential  transformer  should  be  of  sufficient  capacity 
to  avoid  any  drop  in  voltage.  Third,  the  secondary  voltage  of 
the  current  transformer  should  be  high  enough  to  overcome  the 
impedance  of  the  series  coils  of  the  meter. 

L.  D.  Grim. 

If  the  ratio  of  the  transformers  is  as  stated  there  will  be 
no  error. 

John  J.  Gaffney. 

There  should  be  no  error  on  this  kind  of  connection,  as 
meter  is  being  used  under  practically  the  same  conditions. 

RoM.  J.   Clark. 

Meter  will  register  correctly  under  both  conditions.  Con- 
stant must  be  used  to  obtain  proper  dial  reading. 

Wm.   Bradshaw. 

None,  provided  normal  constant  of  meter  is  multiplied  by 
600. 

J.  W.  Coivles. 

U  30.  Should  primary  recording  ivattmeters  be  tested  with  their 
pressure  transformers*  or  may  they  be  tested  with  sufficient  ac- 
curacy as  secondary  meters? 

Primary  meters  may  be  correctly  tested  as  secondary  meters. 

N.  eiyde  Parrish. 

For  absolute  accuracy,  primary  meters  should  be  tested  with 
their  pressure  and  current  transformers.  For  ordinary  test,  as 
secondary  meters. 

F.  C.  Sargent. 
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It  is  not  necessary  to  calibrate  meters  with  shunt  trans- 
formers. 

Win.   Bradshaw. 

It  is  not  necessary  to  use  the  transformers  when  testing 
primary  meters ;  testing  as  secondary  meters  will  give  the  same 
results.  However,  the  transformers  and  meters  should  be 
checked  periodically  to  be  sure  that  they  maintain  their  correct 
ratios. 

Robt  4.  Clarlu 

Primary  meters  should  at  least  be  occasionally  tested  with 
both  potential  and  current  transformers,  but  intervening  tests 
can  safely  be  made  upon  the  meter  itself  in  order  to  insure  its 
accuracy.  The  complete-unit  tests  are  desirable  in  order  to  avoid 
any  possibility  of  wiring  or  transformer  changes,  which  would 
not  be  apparent  in  testing  the  meter  by  itself. 

J.  W.  Cowles. 

We  have  tested  both  ways  and  do  not  find  any  difference. 

The  Warren  Water  and  Light  Co. 

U  81.  What  Is  the  cost.  In  an  average  statlant  •'  meter  repairs 
and  teathig? 

It  costs  us  about  $2.00  per  year  per  meter  for  installing, 
repairing,  reading  and  testing  same. 

United  Electric  Light  Co. 

The  cost  of  meter  repairs  and  testing  should  run  from 
about  75  cents  for  induction  meters,  up  to  $1.50  for  commuta- 
tor^type  meters  annually  per  meter  installed,  depending  largely 
on  the  conditions  of  use. 

0.  il.  BushnelL 

One  dollar  and  fifty  cents  per  meter  per  year.  This  in- 
cludes the  entire  handling  of  meters;  that  is,  the  installation 
and  discontinuance,  testing  and  repairs. 

F.  C.  Sargent 

U  32.  in  using  ane  recording  Instrument  on  several  voft- 
agest  alternating-current  circuit,  which  would  be  the  better  to  use 
on   the    potential   drcutt — ^shunt   transformers    or   non-lnductlve    re« 
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siatanceft?     What   are  Cbe   advantages  and   disadvantages   af  each 
method? 

The  only  correct  way  is  to  use  shunt  transformers.  Non- 
inductive  resistance  iti  series  with  shunt  coil  will  change  wave- 
form of  current  in  shunt  circuit  and  meter  will  not  read 
correctly. 

Wni.  Bradshaw. 

U  33*  Wni  there  be  any  cUfference  hi  the  reading  If  the  am- 
meter  of  a  direct-current  machine  Is  In  the  positive  or  In  the  negative 
lead  wire?    If  so*  %vhy? 

No. 

J.  JL  Lane. 
M*  C.  Turpln. 

No  difference,  if  the  circuit  is  free  from  grounds. 

J.  W.  Co¥4es. 

With  compound-wound  machines  ammeter  should  not  be  on 
same  side  as  series  coil,  as  some  of  the  current  generated  in  the 
machine  may  flow  to,  or  it  may  receive  current  from,  another 
through  the  equalizer, 

B*  J*  Penman* 

Not  unless  there  is  a  dangerous  ground  on  the  machine. 

W.  A*  Carter. 

U  34.  What  Is  meant  by  power-factor?  Now  does  the  power- 
factor  of  a  motor  load  affect  current  meters? 

By  power- factor  is  meant  the  ratio  of  the  true  power  in 
a  circuit  to  the  volt-amperes  in  the  same  circuit.  Hence,  for 
a  given  wattage,  the  lower  the  power-factor  the  higher  the 
amperage.  Thus  10  amperes  at  100  volts  and  100  per  cent 
power-factor  equals  1000  watts,  and  20  amperes  at  100  volt^ 
and  50  per  cent  power- factor  equals  1000  watts.  In  the  first 
instance  a  current  meter  would  register  correctly;  in  the  second 
it  would  register  100  per  cent  higher. 

H.  L.  W.,  C.  C  I.  Co. 

Power-factor  ib  the  relation  of  the  true  watts  to  the  apparent 
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volt-amperes  in  an  alternating-current  conductor  or  circuit.     It 
has  no  effect  on  induction-type  meters. 

John  Sm  Mffncy* 

U  85.  How  doe«  the  Sangamo  wattmeter  compare  with  com* 
Oiutator  types  of  meters  as  regards  accaracy  on  small  loads,.  efil« 
dency  and  accuracy  on  overloads*  diroct  current?  is  It  more 
likely  to  be  Inaccurate  when  exposed  to  low  temperatures? 

We  have  found  the  type  D  meter  accurate  on  light  load. 

C  A*  v.,  A.  E.  L.  Co. 

Sangamo  wattmeters  compare  favorably  with  conmmtator- 
type  meters  as  regards  accuracy  on  small  loads  and  overloads. 
They  are  subject  to  about  the  same  temperature  error  as  com- 
mutator-type meters  and  would  not  be  affected  by  any  low  tem- 
perature in  ordinary  climates. 

0.  J.  Bushnell. 

Mercury-type  wattmeters  are  not  as  reliable  as  commutator 
type  on  light  loads,  and  not  on  full  or  overload  if  there  is  any 
change  in  voltage. 

Wm«  Bradshaw. 

U  36.  What  success  has  the  fratemlly  had  with  the  mercury- 
floated  disc  meter? 

U  87.  Ifow  do  meml>er  companies  iceep  record  off  Idlowatts 
expended  on  direct-current  series  arc  circuits?  This  question  Is 
prompted  by  discouraging  experience  with  arc  meters. 

We  have  been  operating  direct-current  series  arc  circuits 
for  commercial  and  street  lighting  for  nearly  twenty  years» 
and  as  these  circuits  are  switched  on  and  off  at  the  station, 
and  as  all  the  lamps  on  the  circuit  go  on  and  off  at  the  same 
time,  we  keep  a  record  of  the  number  of  lamps  operated  on 
each  circuit  and  the  hours  of  burning.  In  calculating  the  output, 
we  multiply  the  lamp-hours  by  an  average  watt  consumption  per 
lamp-hour,  which  is  determined  and  checked  up  once  or  twice 
a  year  by  taking  ammeter  and  voltmeter  readings  on  the  cir- 
cuitis  at  the  switchboard. 

C*  a*  Fowler* 

Our  series  arc  lamps  are  adjusted  to  take  9.6  amperes  at 
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50  volts  per  lamp,  and  by  multiplying  diese  figures  by  the  num- 
ber of  lamps  in  circuit  the  number  of  kilowatts  expended  can 
be  readily  obtained. 

t^eo.  Ross  Green. 

U  3S.  What  Is  a  simple  and  fiandy  %vay  Is  test  Interior  Iron- 
conduit  wiring?  Apparatus  required  to  be  carried  by  meter  tester 
along  %vlth  other  Instruments  and  therefore  must  not  be  bulky* 


For  ordinary  ground-testing  the  voltmeter  naturally  carried 
by  the  meter  tester  should  be  sufficient. 

J.  w. 


U  S9«    Do  you  Insure  setvlee  meters?     If  not*  do  you  charge 
to  customer? 


We  do  not  insure  service  meters,  and  do  not  see  how  we 
could  possibly  charge  any  damage  to  the  customer  unless  he 
wilfully  broke  the  instrument  or  in  some  way  attempted  to 
tamper  with  it. 

Bennington  Electric  Co. 

No. 

W*  W.  TMzett* 

Service  meters  are  not  insured.  A  customer  is  charged  for 
damage  to  a  meter  only  when  it  is  caused  by  manifest  misuse 
or  negligence. 

0.  J. 


We  used  to  oblige  our  customers  to  insure  their  meters,  but 
found  that  it  was  very  unsatisfactory  and  caused  a  great  deal 
of  feeling  at  times  on  the  part  of  the  customer.  We  abolished 
this  method,  as  we  found  that  the  percentage  lost  by  fire  or  other 
causes  each  year  did  not  warrant  any  insurance  on  our  part 
or  on  the  part  of  our  customers. 

F«  C^argent 

We  do  not  insure  meters  in  service,  and  only  charge  cus- 
tomers with  damage  to  meters  where  such  damage  is  caused  by 
consumers'  carelessness,  and  so  forth. 

t^eo.  Ross  0reen« 
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We  insure  meters  only  against  fire; "amy  other  damage  we 
stand  for. 

Robt.  J.  ^toflc 

No,  unless  damage  was  caused  by  his  own  carelessness. 

C»  R*  Price* 

No  insurance,  and  no  attempt  to  charge  customer  for  any 
apparatus  damaged  by  fire. 

4.  W.  Cofvles. 

U  40*  Do  yo«  require  a  dcposH*  or  a  guarantee  ta  cover  the 
credit  extended  to  tenantSt  and.  If  so,  do  you  accept  Oie  guarantee 
of  any  responsible  party,  or  the  guarantee  of  the  tananfs  land- 
lord only? 

Not  where  applicant's  connection  with  a  responsible  firm 
can  be  established.  In  cases  of  tenants  of  apartment  houses, 
we  locate  their  business  connection  and  base  our  action  ac- 
cordingly. 

Prank  W*  Smith* 

We  do  not  require  a  deposit  from  customers  who  are  prop- 
erty owners.    We  do  not  accept  guarantees. 

F*  C*  Sargent* 

In  case  of  a  tenant  we  require  a  deposit;  if  a  property 
owner,  we  do  not. 

Robt.  J.  Clark* 

A  new  customer  pays  $4.00  as  a  deposit  for  an  approximate 
monthly  bill  in  a  residence,  and  from  that  up  to  $15  or  $20  for 
a  store.  This  draws  interest  at  five  per  cent  for  time  kept.  We 
pay  it  back  in  a  year  if  account  has  been  kept  good.  We  do  not 
believe  in  guarantees. 

C*  R*  Price. 

Cash  deposit  or  security  from  a  reputable  person  is  required 
where  applicant  has  not  a  creditable  standing. 

The  Pueblo  and  Suburban  Traction  and  Lighting  Co* 
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U  41.  When  a  meter  mah  tests  a  meter*  what  Information  is 
it  advisable  to  give  the  consumer? 

If  consumer  desires  to  know,  he  is  entitled  to  the  truth. 

i.  H.  Enright 
<!•  A*  Lane. 

Absolutely  none  other  than  a  statement  to  the  effect  that 
a  detail  report  will  be  sent  from  headquarters. 

Franic  W.  Smith. 

We  believe  the  meter  man  should  say  very  little  to  the 
customer  in  regard  to  the  test  he  may  make,  but  we  also  believe 
the  office  should  be  perfectly  frank  with  the  customer  and  ex- 
plain to  him  everything  about  it. 

Hennington  Electric  Co* 

A  meter  tester  should  not  give  a  customer  any  information 
whatever  in  regard  to  the  meter  he  is  testing  unless  the  test 
is  made  by  previous  appointment  with  some  representative  of 
the  consumer;  otherwise  the  consumer  should  be  referred  to 
the  office  for  any  information  desired. 

0.  J*  Bushneii. 

We  think  it  is  not  advisable  for  the  meter  men  to  give  the 
customers  any  information  in  reference  to  tests.  While  this 
might  be  given  in  good  faith,  it  is  possible  that  it  might  con- 
flict with  the  information  given  from  the  office,  and  if  it  should 
it  would  cause  undue  suspicion  on  the  customer's  part  that 
there  was  something  crooked. 

F.  C.  Sargent. 

By  all  means  refer  the  consumer  to  the  main  office  for 
information. 

John  J.  GalTney. 

The  meter  man  should  report  at  the  office,  and  it  should 
be  part  of  the  duties  of  one  clerk  to  communicate  with  the 
complaining  customer. 

C.  It  Price. 


None.     Consumer  should  be  politely  referred  to  the  office 
of  the  company  for  all  information. 

Geo.  Ross  Green. 
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Show  the  customer  the  actual  record  of  the  tests. 

M*  C.  Turpln. 

Unless  by  special  appointment  with  a  representative  of  the 
consumer,  the  meter  reader  should  not  give  any  information. 
Let  the  office  write  to  the  customer  and  tell  the  truth.  If  the 
meter  was  fast,  say  so ;  don't  lie  about  it.  The  discovery  of  a  fast 
meter  will  not  frighten  your  custonier ;  in  fact,  your  acknowledg- 
ment of  the  error  will  do  good  the  next  time  you  have  to  report 
one  as  being  slow. 

E.  C.  Stahl,  Jr. 

He  is  instructed  to  evade  all  questions  and  to  refer  the  con- 
sumer to  the  office,  where  we  always  show  a  copy  oiE  the  test 
if  desired. 

The  Pueblo  and  Suburban  Traction  and  Lighting  Co. 

Meter  tester  should  avoid  giving  the  customer  the  impres- 
sion that  he  has  anything  to  withhold,  but  should  refer  all 
inquiries  to  the  office  in  order  that  information  desired  by  the 
customer  may  be  given  officially  and  in  a  uniform  manner. 

J.  W.  Cowles. 

It  is  advisable  to  give  to  customer  such  information  as  is 
necessary  to  answer  the  customer's  questions,  and  all  information 
given  should  be  marked  on  the  report  of  the  meter  test,  for  the 
information  of  the  person  handling  the  complaint  or  other  ques- 
tion that  gave  rise  to  the  test. 

Douglass  Burnett. 

The  meter  man  is  not  usually  a  diplomat  in  close  touch  with 
the  reasons  why  the  meter  is  being  tested,  therefore  he  should 
give  the  customer  no  information  whatever  regarding  the  results 
of  the  test,  but  should  refer  him  to  the  office. 

F.  Ellwood  Smith. 

U  42.  What  do  you  consider  the  most  satisfactory  explana- 
tion to  make  to  a  consumer  regarding  the  use  of  constants  In 
computation? 

Explain  that  constants  are  used  to  keep  the  size  of  meters 
the  same  for  various  capacities. 

J.  A*  Lane. 
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Most  customers  will  readily  understand  that  the  use  of 
a  constant  is  necessary  in  large-capacity  meters,  in  order  to 
avoid  too  high  a  speed  of  the  rotating  element  or  an  excessive 
amount  of  gearing. 

0.  J.  Bushnell. 


It  has  frequently  been  possible  to  explain  a  constant  to  a 
consumer  in  the  following  manner:  He  is  shown  on  page  51  of 
the  General  Electric  Company's  catalogue  No.  3197  that  the  revo- 
lutions per  minute  of  the  7.5-ampere  and  the  15-ampere,  220- volt, 
3-wire  Thomson  recording  wattmeters  are  each  27.5  revolutions, 
or  1650  per  hour,  at  full  load.  If  7.5  amperes  at  220  volts  are 
passing  through  the  meter  for  one  hour,  then  7.5  X  220  =  1650 
watt-hours ;  therefore,  one  revolution  of  the  disc  of  the  7.5-ampere 
meter  is  equivalent  to  one  watt-hour.  In  the  case  of  the  15-am- 
pere meter  it  will  be  seen  that  15  amperes  for  one  hour  at  220 
volts  equals  3300  watt-hours,  or  one  revolution  of  the  disc  is 
equivalent  to  two  watt-hours.  Inasmuch  as  the  dial  mechanism 
of  these  two  meters  is  exactly  the  same,  it  would  follow  that  the 
dial  indication  of  each  would  be  the  same,  namely,  1650 — 
although  double  the  amount  of  energy  has  passed  through  the 
15-ampere  meter  as  through  the  7.5-ampere  meter.  It  is  there- 
fore necessary  to  multiply  the  dial  reading  of  the  15-ampere 
meter  by  the  constant  2  in  order  to  obtain  the  correct  amount  of 
energy. 

Consumers  have  also  been  able  to  understand  constants  by 
drawing  a  comparison  with  a  bicycle  cyclometer.  The  dial  mech- 
anism of  the  meter  is  really  a  device  for  recording  the  revolutions 
of  the  bicycle  wheel.  Each  revolution  of  the  disc  of  the  meter 
is  equivalent  to  a  certain  number  of  watt-hours,  just  as  each 
revolution  of  the  bicycle  wheel  is  equivalent  to  a  certain  definite 
fraction  of  a  mile.  It  would  therefore  be  necessary  to  know  only 
the  number  of  revolutions  and  the  value  of  one  revolution,  and 
multiply  the  number  of  this  value  (constant)  in  order  to  obtain 
the  correct  amount.  The  meter  is  usually  calibrated  in  watt- 
hours  or  kilowatt-hours,  just  as  the  cyclometer  is  usually  cali- 
brated in  miles. 

The  Philadelphia  Electric  Co. 
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We  explain  to  the  consumer  that  the  constant  is  used  by  the 
manufacturer  so  that  the  same  parts  can  be  used  for  meters  of 
different  capacities. 

The  Pueblo  and  Suburban  Traction  and  Lighting  Co. 


A  customer  should  be  made  to  understand  that  without  the 
use  of  a  constant  the  size  of  the  meter  would  depend  on  the  size 
of  the  installation,  and  meters  are  made  with  different  constants 
so  that  the  meters  may  remain  of  practically  the  same  size  for 
the  different  amounts  of  current  they  have  to  handle. 

Douglass  Burnett. 

That  the  use  of  constants  is  to  reduce  the  speed  of  the  meter. 

John  J.  GalTney. 

"Eliminating  all  technical  terms,  we  have  found  the  follow- 
ing brief  explanation  and  comparison  to  be  of  service  in  dealing 
with  the  question  directly  with  the  customer : 

"  *A  too  rapid  movement  of  the  disc  in  the  meter  would 
introduce  mechanical  troubles,  as  there  is  a  speed  limit  to  any 
mechanical  construction.  To  insure  a  long  life  of  the  jewel  bear- 
ings, the  disc  should  not  make  over  50  revolutions  per  minute 
at  full  load.  The  disc  of  a  60-light  meter  makes  exactly  the 
same  number  of  revolutions  per  minute,  at  full  load,  as  does 
the  disc  of  a  30-light  meter.  It  is,  therefore,  evident  that  while 
the  dial  will  record  at  full  load  exactly  the  same  amount  as  will 
the  dial  of  a  30-light  meter  at  full  load,  yet  double  the  energy 
has  passed  through  the  60-light  meter,  and  therefore,  in  a  60- 
light  meter,  the  dial  reading  must  be  multiplied  by  2  to  get 
correct  consumption.  All  current  consumed  passed  through  the 
meter.  The  dials  record  in  inverse  ratio  to  the  constant.  For 
these  mechanical  reasons,  and  to  reduce  the  manufacturing  cost, 
the  meters  and  dials  are  built  of  standard  sizes,  with  proper  cal- 
culations for  the  proportional  amount  of  current  registered, 
which  accounts  for  the  use  of  the  constant.* 

"The  following  suggestion  has  been  made  by  one  of  the 
experts  of  the  Lynn  factory:  That  *we  make  the  comparison 
with  a  pair  of  beam  scales,  on  which  we  use  the  different  weights, 
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such  as  I,  2,  3  pounds,  and  so  forth,  the  arms  or  levers  remaining 
standard,  and  the  size  of  the  weights  varying  with  the  load/  " 
[Proceedings  of  the  Association  of  Edison  Illuminating  Com- 
panies, 1902.] 

Editor. 

U  48*  What  Is  the  best  method  of  securing  tlie  people's  con- 
fidence In  electric  meters? 

Teach  them  to  read  their  meters  and  to  figure  their  own 
bills  correctly. 

<l.  H.  Enright. 

A  very  nearly  impossible  condition,  but  we  have  a  glass- 
case  meter  in  the  office  with  graduated  disc,  so  connected  up 
that  we  can  turn  on  any  number  of  lights,  and  we  are  always 
glad  to  have  any  customer  examine  the  meter  and  play  with  it 
all  he  pleases.  We  mean  to  be  perfectly  frank  and  to  take  all 
the  time  necessary  to  explain  to  our  customer  what  we  know 
about  the  instrument. 

Bennington  Electric  Co. 

By  test  of  meter  whenever  required  and,  if  not  satisfied 
with  this,  an  offer  to  allow  custc^ner  to  call  in  an  outside  expert, 
the  company  to  pay  the  expense  if  conditions  are  found  other 
than  already  reported  by  the  company. 

Frank  W.  Smith. 

The  more  correct  information  a  customer  has  about  his 
meter  and  his  service,  the  more  easily  he  is  satisfied;  the  less 
a  customer  knows,  the  more  difficult  he  is.  Give  him  instruc- 
tions how  to  read  his  meter,  show  him  how  to  test  it  by  turn- 
ing on  one  lamp,  then  another,  then  several,  and  so  on,  up  to 
full  load.  Show  him  that  the  meter  will  not  "go  round"  when 
no  load  is  connected.  Be  sure  your  meter  is  correct,  and  if  you 
can  not  satisfy  him  as  above,  suggest  to  him  that  he  get  some 
competent  outside  party  to  test  it  for  him. 

W.  T.  TItzell. 

Good  meters  and  a  careful  inspection,  with  honest  reports  in 
case  any  trouble  does  develop. 

E.  C.  Stahi,  Jr. 
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All  questions  are  freely  answered.    We  especially  encourage 
consumers  in  reading  their  meters  themselves. 

The  Pueblo  and  Suburban  Traction  and  Lighting  Co. 


Whenever  a  radical  change  takes  place  in  the  amount  of 
the  monthly  meter  reading,  some  one  should  go  to  the  premises 
and  inquire  if  there  has  been  any  change  in  the  use  of  current; 
and  to  this  end  every  bill  rendered  should  be  examined  as  to 
reasonableness,  by  comparing  the  amount  of  current  consump- 
tion shown  on  the  meter  with  that  for  previous  periods.  Com- 
parison should  also  be  made,  in  the  event  of  question,  with  the 
record  of  the  same  month  of  the  previous  year.  The  chief  book- 
keeper should  then  order  a  test  of  the  meter,  if  it  appears  to  him 
desirable.  With  these  precautions,  inquiries  or  questions  from 
the  customer  can  be  intelligently  answered  in  the  event  of  question 
being  raised,  and  the  company  will  have  the  assurance  that  its 
bills  are  being  rendered  correctly.  Meters  should  be  tested  at 
regular  intervals  of,  say,  not  less  than  once  a  year,  or  once  in 
one  million  revolutions  of  the  armature.  The  customers'  bills 
should  contain  from  time  to  time,  particularly  in  the  autumn 
months,  instructions  on  reading  meters.  Very  large  customers 
using  current  for  business  purposes  should  be  requested  to  take 
their  own  meter  readings  at  the  opening  and  at  the  closing  of 
each  business  day  and  to  figure  out  the  current  consumption  for 
each  of  such  periods ;  any  change  in  the  meter  reading  will  thus 
be  checked  up  almost  as  soon  as  it  takes  place,  and  abnormal 
conditions,  such  as  heavy  Saturday-night  burning  (if  the  read- 
ings are  taken  at  a  certain  time  each  afternoon  or  evening),  will 
be  understood.  Special  meter  tests  should  be  made  when  a  cus- 
tomer's complaint,  after  investigation,  shows  the  advisability 
of  such  a  test.  Meter  tests  should  not  be  taken  at  random, 
because  in  such  cases  they  serve  to  discredit  the  company's 
opinion  of  the  meter,  and  the  customer  is  dissatisfied  when  a 
test  has  been  ordered  and  the  meter  is  found  correct. 

As  a  result  of  these  various  ways  of  handling  the  matter, 
the  customer  will  be  satisfied  with  the  meter  as  being  intelligently 
handled. 

Douglass  Burnett. 
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By  the  side  of  every  meter  have  a  card  giving  instructions 
how  to  read  the  meter.  Urge  customers  to  read  the  meter  often 
themselves  and  to  keep  track  of  their  consumption,  checking  the 
meter  with  the  lights  used  each  day  and  making  a  record  imtil 
they  are  satisfied  the  meter  is  correct.  Have  a  meter  in  the  office 
in  a  glass  case  and  show  its  working  to  customers. 

F.  Ellwood  Smith. 

A  painstaking  effort  to  show  the  customer  a  meter  working 
tmder  a  known  load. 

C*    It   Price* 

The  best  method  for  securing  the  people's  confidence  in 
electricity  meters  is,  first,  to  keep  them  accurate  by  a  thorough 
and  systematic  system  of  testing,  and,  second,  to  educate  con- 
sumers to  read  their  own  meters. 

0.  S*  Bushnell. 

U  44.  Would  It  be  advisable  to  have  booklets  printed  to  dis- 
tribute among  consumers,  explaining  electric  meters? 

This  would  be  a  good  work  for  some  of  the  advertising 
companies  to  undertake;  every  station  would  want  a  supply. 

€•    R.   Price. 

We  think  so,  as  a  matter  of  education.  For,  the  more 
mystery  with  which  we  surround  our  meters,  the  more  the  con- 
sumer is  likely  to  kick. 

C  A.  v..  A*  E.  L.  Co. 

It  is  unquestionably  advisable  to  distribute  to  customers 
printed  matter  explaining  the  method  of  reading  their  own 
meters  and  figuring  out  their  bills. 

0.  J.  Bushnell. 

It  would.  For  the  smaller  companies  such  a  booklet  might 
be  got  up  by  some  advertising  company  on  the  syndicate  plan. 

C  C.  Stahl,  Jr. 

Yes,  decidedly  so. 

The  Pueblo  and  Suburban  Traction  and  Lighting  Co. 

The  practice  of  supplying  to  customers  printed  instructions 


U45  U— METERS  259 

on  the  reading  of  indicators  and  computing  of  bills  has  been 
found  advantageous,  but  any  detailed  explanation,  either  tech- 
nical or  otherwise,  of  the  working  of  the  meter  would  probably 
interest  very  few  of  the  customers. 

J.  W.  Cofvles. 

It  is  preferable  to  handle  the  situation  as  shown  in  reply 
to  LI  43,  and  to  have  the  customers  understand  that  a  competent 
person  will  call  upon  them  and  explain  how  to  take  meter  read- 
ings, on  request. 

Douglass  Burnett. 

It  would  be  a  good  thing. 
See  U  43. 

F.  Ellwood  Smith. 

U  45.  In  case  you  are  using  one  make  of  meter  and  you  have 
a  customer  who  desires  you  to  change  It  and  put  In  another  make 
of  meter,  do  you  do  this,  and,  if  so,  at  what  expense  to  the 
customer? 

We  should  prefer  to  keep  only  one  make  of  meters. 

C.  R.  Price. 

Give  him  the  meter  he  desires,  if  possible,  and  satisfy  him. 

J.  A*  Lane. 

We  change  meter  without  expense  to  the  customer. 

It.  Clyde  Parrlsh. 

If  we  could  not  convince  the  customer  that  the  meter  we 
are  using  is  the  best  obtainable,  we  should  probably  buy  for  him 
the  meter  he  desired ;  if  he  were  a  large  customer,  should  do  so 
without  expense  to  him. 

Bennington  Electric  Co. 

We  never  install  a  meter  of  a  different  make  from  that 
ordinarily  used,  but  when  it  seems  advisable  to  change  a  meter 
at  the  customer's  request,  it  is  done  at  the  expense  of  the 
company. 

0.  J.  Bushnell. 

We  only  install  types  of  meters  we  have  selected  as  stand- 
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ard,  and  if  consumer  wishes  one  of  these  types  changed  for 
another  that  we  use  we  will  change  same,  if  customer  has  any 
logical  reason  for  request,  at  no  cost  whatever  to  the  consumer. 
Of  course,  in  all  cases  of  this  kind  the  matter  is  taken  up  with 
the  consumer  and  an  effort  made  to  prove  to  him  that  we  have 
selected  the  most  efficient  type  of  meter  for  his  installation. 

Geo.  Ross  Green. 


We  invariably  test  our  meters  in  service  and  are  very  reti- 
cent about  substituting  other  meters  if  the  meter  is  found  to  be 
correct,  as  in  most  cases  it  would  serve  as  an  admission  that  the 
meter  in  use  was  incorrect. 

The  Pueblo  and  Suburban  Traction  and  Lighting  Co. 

Any  reasonable  request  on  the  part  of  the  customer  would 
be  complied  with,  as  far  as  possible,  without  expense  to  him. 

J.  W.  Cowles. 


U  46.  How  shall  we  treat  a  consumer  when  we  feel  that  his 
bill  Is  too  high,  although  the  meter  and  wiring  are  correct  by 
test? 


Good-natured,  convincing  argument,  and  an  invitation  to 
an  exhibition  test  of  his  meter  with  fixed  load. 

€•    R.   Price. 


Explain  that  it  is  absolutely  correct  and  ask  him  to  pay  the 
bill.    Such  a  condition  should  not  exist. 

J.  A*  Lane. 


We  often  save  a  customer  money  by  going  over  his  lighting 
installation  and  re-arranging  the  lights  or  changing  the  shades. 
We  have  found  customers  burning  24-cp  lamps  where  an  8-cp 
lamp  would  be  sufficient,  and  in  one  residence  we  recently 
changed  quite  a  number  of  24-cp  lamps  to  i6-cp,  using  Holo- 
phane  shades  and  obtaining  in  this  way  a  good  deal  more  useful 
light. 

Bennington  Electric  Co. 
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In  some  cases  the  writer  believes  it  good  policy  to  allow 
a  moderate  arbitrary  rebate,  stating  distinctly  that  it  is  not  done 
because  of  any  question  of  the  correctness  of  the  bill,  but  rather 
because  it  is  felt  that  a  certain  amount  of  give  and  take  is  better 
for  all  parties. 

Alex.  S*  Campbell. 

The  way  a  customer  should  be  treated  when  his  bill  seems 
too  high  and  tests  prove  that  the  installation  is  correct,  can  be 
handled  in  many  ways.  One  man  can  be  told  that  ever3rthing 
indicates  that  his  bill  is  correct,  and  he  pays  it  and  is  satisfied. 
Another  could  never  be  satisfied,  but  instead  of  giving  him  a 
rebate,  wire  a  light  free  for  him  or  give  him  a  cheap  reading 
lamp.  A  rebate  to  him  spreads  to  the  other  customers,  and  they 
expect,  and  rightly,  that  they  are  entitled  to  a  rebate.  When  the 
tests  prove  that  the  meter  and  installation  are  correct,  we  should 
never  feel  that  the  bill  is  too  high. 

Wm«  M»  Lewis. 

As  this  would  probably  be  an  arbitrary  adjustment,  no  set 
rules  could  be  laid  down,  as  diflferent  conditions  would  no  doubt 
have  a  great  effect  on  the  settlement. 

Geo.  Ross  Green. 

We  do  not  leave  him  until  we  find  the  trouble.  We  seldom 
or  never  fail. 

The  Pueblo  and  Suburban  Traction  and  Lighting  Co. 

We  can  hardly  expect  to  convince  a  customer  on  a  point  on 
which  we  are  not  positive  ourselves,  but  if  careful  tests  have 
proved  the  meter  and  wiring  to  be  correct  beyond  all  question,  we 
should  then  endeavor  to  convince  the  customer  by  means  of  the 
same  arguments  that  have  convinced  us.  All  doubt  in  our  own 
minds  should  first  be  eliminated  before  endeavoring  to  treat 
with  the  customer. 

J.  W.  Cowles. 


U  47.    Where  the  ordinary  load  Is  only  a  small  portion  of  the 
connected    load,   as   In   a   residence.   If   the   capacity   of  the    meter 


262  U— METERS  U  48 

Installed  Is  based  on  the  average  load*  how  do  you  overcome  the 
objections  of  the  underwriters  or  municipal  Inspectors? 

Satisfy  underwriters  or  municipal  inspectors  by  making  a 
test  of  the  overload  capacity  of  the  meter. 

Wm.  Bradshaw. 

Underwriters  and  municipal  inspectors  leave  the  size  of 
meter  to  our  judgment. 

P.  C.  Oscanyan. 

U  48.  What  municipal  or  other  governmental  regulations  are 
Imposed  with  regard  to  accuracy  of  consumers*  meters?  This  com- 
pany is  required  to  correct  all  meters,  ivhen  tested,  to  ulthln  one- 
half  of  one  per  cent  on  full  load,  one  per  cent  on  half  load,  and 
two  per  cent  on  one-quarter  load,  but  Is  not  required  to  test  at 
any  stated  interval,     is  not  the  above  requirement  very  strict? 

The  only  part  of  requirement  that  is  too  close  is  the  0.5 
per  cent  on  full  load. 

Wm.  Bradshaw. 

We  are  not  troubled  with  the  above  conditions,  but  I  think 
the  rules  are  too  strict  and  should  be  objected  to.  A  very  fair 
test  to  both  consumer  and  company  is  as  follows :  Two  per  cent 
on  full  load  and  five  per  cent  on  light  load  (that  is,  10  per  cent 
of  the  rated  capacity  of  meter)  ;  no  test  at  intermediate  points. 

Robt.  J.  Clark. 

County  of  London  "Electric  Lighting  Acts  and  Orders" 
contain  the  following  clause : 

"In  the  case  of  meters  which,  before  being  fixed,  shall  have 
been  tested  by  the  council  and  passed  as  correct  meters,  the 
meters  will  be  tested  for  starting  current  and  at  one  or  more 
quarter  loads,  and  if  the  results  be  approximately  the  same  as 
those  obtained  in  the  previous  tests  the  meters  will  be  considered 
correct.  A  meter  shall  be  considered  by  the  inspector  to  be  a 
"correct"  meter  if,  being  intended  for  currents  (a)  not  exceed- 
ing 3  amperes,  the  error  at  one-tenth  of  its  full  load  and  above 
this  point  does  not  exceed  +  or  —  3^^  per  cent,  (b)  exceeding 
3  amperes  but  not  exceeding  50  amperes,  the  error  at  one-tenth 
of  its  full  load  and  above  this  point  does  not  exceed  +  or  —  2% 
per  cent,  and  (c)  exceeding  50  amperes,  the  error  at  one- 
twentieth  of  its  full  load  and  above  this  point  does  not  exceed 
+  or  —  2%  per  cent." 

Editor. 


U  49  U— METERS  263 

Under  the  laws  of  the  Commonwealth  of  Massachusetts  a 
meter  is  considered  commercially  correct  if  it  does  not  vary  more 
than  five  per  cent  from  the  standard.  The  practice  of  a  com- 
pany should,  however,  be  based  upon  a  lower  range,  two  per 
cent  being  a  reasonable  working  basis. 

J.  W.  Cowlea 

Massachusetts  law  provides  for  meter  tests  under  the  direc- 
tion of  the  Board  of  Gas  and  Electric  Light  ODmmissioners.  A 
meter  is  considered  correct  if  it  is  within  five  per  cent  of  the 
standard. 

F.  Ellwood  Smith. 

U  49.  What  city  or  state  legislation  Is  extant*  protecting  an 
electric  company  In  removing  a  meter  that  has  been  tampered  with» 
when  the  company  can  not  prove  that  the  consumer  himself  ^'flxed** 
the  meter? 

If  in  a  residence,  the  consumer  is  responsible  for  the  meter* 
If  in  an  accessible  public  place,  it  would  be  diflferent.  We  have 
had  to  stand  for  prepayment  gas  meters  broken  into  in  such 
places,  as  it  is  difficult  to  fix  the  blame. 

<!•  A*  Lane. 

U  50.  Where  the  commercial  end  of  a  company  Is  under  one 
management  and  the  operating  under  aliother*  should  the  meters  be 
read  from  the  commercial  office  or  from  the  meter  department — the 
meter  department  being  under  the  operating  superintendent?    Why? 

We  have  found  it  advantageous  to  have  the  meters  read 
by  the  meter  department,  which  is  under  the  operating  superin- 
tendent. The  customer's  consumption  is  also  figured  in  the 
meter  department,  and  the  amount  of  kilowatt-hours  is  sent  to 
the  auditing  department  to  be  billed.  The  following  are  some 
of  the  advantages  obtained:  A  trained  meter-man  checks  all 
meter  readings  and  the  amounts  of  consumption,  having  at  hand 
the  data  of  the  meter  tests  to  assist  him  in  judging  the  accuracy 
of  the  figures.  Investigations  of  variations  in  consumption  or  of 
defective  meters  are  made  by  an  inspector  in  the  same  depart- 
ment, reporting  directly  to  the  checker.  The  meter  records  are 
all  kept  in  the  meter  department,  where  the  record  of  the  read- 
ings is  necessary  to  properly  determine  the  frequency  with  which 
meters  should  be  tested. 

0.  J.  Bushnell. 
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The  reading  of  the  meters  should  be  done  by  the  operating 
department  rather  than  by  the  commercial  or  accounting  depart- 
ments, in  order  to  put  the  entire  handling  of  the  meters  under 
one  head  and  to  have  all  men  entering  customers'  premises  in  any 
way  relating  to  the  meters  under  one  authority.  To  do  otherwise 
occasions  divided  responsibility,  always  to  be  avoided.  By 
handling  the  readings  through  the  meter  department  certain 
information  is  available  and  better  oversight  is  possible. 

The  Edison  Elec  lllg.  Co.  off  Boston. 

In  a  plant  of  4000  meters  it  will  take  three  men  at  least  six 
days  to  read  meters.  If  these  men  are  taken  out  of  the  meter 
department  for  that  time  it  very  badly  cripples  that  department 
and  does  not  give  it  a  fair  show  for  a  good  month's  work.  I 
believe  that  meters  should  be  read  from  the  commercial  end 
and  I  think  the  best  plan,  if  the  company  is  large  enough,  is  to 
have  men  that  do  nothing  else  but  read  meters.  In  a  plant  of 
5000  meters  one  man  reading  every  day  can  take  care  of  this 
work  very  nicely. 

RobL  J.  Clark. 

U  51.  Has  any  one  observed  a  meter  running  slow  after  a 
short-circuit? 

We  have  never  found  a  meter  that  ran  slow  after  a  short- 
circuit  due  to  the  strengthening  of  the  magnets,  but  sometimes 
a  meter  will  be  slow  after  a  short-circuit  due  to  the  fields  being 
drawn  in  on  the  armature  and  breaking  some  of  the  leads. 

0.  J.  BushneH. 

Have  never  known  a  meter  to  run  slow  unless  the  armature 
or  commutator  was  damaged.  Sometimes  a  heavy  short-circuit 
will  break  in  the  commutator  leads  or  open  the  armature  and 
then  the  meter  will  run  slow.  A  short-circuit  on  an  induction 
meter  will  generally  make  it  run  fast,  as  there  is  no  armature  or 
commutator  to  be  damaged. 

Robt.  J.  Clark. 

Yes,  in  cases  where  the  armature  has  been  damaged  or  the 
winding  ruptured. 

The  Edison  Elec  lllg.  Co.  of  Boston. 
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U  82«  Doea  the  right-angle  arrangeinciit  between  the  field  of 
the  series  colls  of  meters  and  the  permanent  magnets  protect  them* 
and  to  Mliat  extent? 

The  right-angle  arrangement  between  the  field  of  the  series 
coils  of  the  meter  and  the  permanent  magnets  undoubtedly  pro- 
tects them  to  some  extent,  although  not  entirely.  In  old-style 
meters,  with  magnets  in  diflferent  positions,  it  is  invariably  found 
that  the  magnet  in  this  position  is  the  least  aflPected  by  short- 
circuits. 

0.  J.  Bushnell. 

Yes,  undoubtedly ;  but  to  just  what  extent  is  hard  to  say. 
The  Edison  Elec  lllg.  Co.  of  Boston. 

U  58.  What  has  been  the  experience  of  meter-men  In  observing 
the  ileterioration  of  the  permanent  magnets  In  meters? 

The  deterioration  of  permanent  magnets  in  meters  has  been 
observed  as  follows:  First,  a  slight  loss  of  magnetism,  due  to 
the  aging  of  the  magnets.  Second,  a  larger  loss  of  magnetism, 
due  to  the  meter  operating  on  a  considerable  overload.  Third,  a 
great  deterioration,  due  to  the  effect  of  short-circuits,  which 
weaken  one  pole  of  the  magnets. 

0.  i.  Bushnell. 

Meters  will  sometimes  be  found  two  or  three  per  cent  oflE 
on  heavy  loads  when  well  cleaned  and  all  working  parts  in  good 
condition,  but  it  is  doubtful  if  this  can  be  laid  to  the  deteriora- 
tion of  the  permanent  magnets. 

This  is  a  very  hard  thing  to  discover,  and  when  the  magnets 
lose  their  strength  I  believe  it  can  be  accounted  for  by  frequent 
short-circuits  passing  through  meter.  I  do  not  know  of  any  case 
in  my  experience  where  I  can  place  trouble  with  magnets  to 
deterioration. 

Robt.  J.  Clark. 

Certain  meters  have  shown  a  marked  tendency  toward 
deterioration  of  the  magnet,  due  to  improper  or  insufficient 
aging  by  the  manufacturer. 

The  Edison  Elec.  Illg.  Co.  of  Boston. 


266  V— ADVERTISING  V  i 

V— ADVERTISING 

V  I.  Whft  percentage  of  Income  per  year  may  profitably  be 
spent  for  advertising  by  an  electric  company? 

Impossible  to  put  advertising  expenditure  on  percentage 
basis.  This  question  should  be  governed  entirely  by  local  con- 
ditions. 

Percy  Ingalls. 

The  amount  of  percentage  depends  upon  the  territory  to  be 
worked  as  well  as  upon  the  expenditure  that  can  be  assigned 
for  the  purpose. 

C.  C.  Gartland. 

Four  to  five  per  cent. 

B.  J.  Denman. 

We  have  spent  for  the  past  three  years  two  per  cent  of  our 
gross  receipts,  with  very  satisfactory  results. 

P.  N.  Korst 

V  2.  State  the  percentage  of  direct  replies  to  advertising*  for 
one  year*  as  compared  with  number  of  Inquiries  sent  out. 

Very  small  indeed — ^practicably  negligible. 

Alex.  J.  Campbell. 

Varies  from  nothing  to  five  per  cent  on  circulars,  average 
probably  one  per  cent.  Nothing  to  20  per  cent  on  letters,  average 
about  three  per  cent. 

Frank  C.  Farrar. 

V  8.  Now  do  you  compile  your  mailing  lists,  and  what  method 
do  you  pursue  In  keeping  them  up  to  date? 

We  make  up  our  mailing  list  from  the  better  class  of  people 
in  the  city  directory  and  revise  the  list  every  few  months.  This 
being  a  small  place,  we  know  almost  every  one  on  our  list. 

P.  N.  Korst. 

From  solicitors'  canvass  books,  checked  every  two  wedcs. 

Frank  C.  Farrar. 
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Mailing  lists  should  be  made  up  from  card  record  of  pros- 
pects, and  should  be  revised  each  month  as  corrections  are  made 
in  card  records. 

Percy  Ingalls. 

First,  include  all  the  customers  connected  on  the  line,  with 
the  exception  of  some  who  you  are  positively  certain  will  not  be 
interested  in  any  information  you  may  have  to  send  them.  Second, 
procure  a  city  directory  and  take  therefrom  the  names  of  the 
inhabtants  residing  in  the  better  parts  of  the  town.  This  should 
be  gone  over  at  least  once  a  month,  and  any  changes  should  be 
noted.  Enlist  the  help  of  the  wiring  contractors,  securing  from 
them  the  names  of  all  houses  recently  wired;  also  secure  from 
the  buildirfg  contractors  locations  of  all  new  houses. 

M*  C.  Turpln. 

V  4.  In  a  follow-up  system,  ivhlch  do  you  consider  the  better 
policy — frequent  communications  of  average  workmanship  as  to  print- 
ing, design,  and  so  forth,  or  fewer  communications  of  higher  grade? 
Now  often  each  month  or  year  would  you  circulate  a  given   list? 

Frequent  communications  of  good  workmanship  and,  if 
necessary,  a  smaller  list  of  prospects. 

Percy  Ingalls. 

Would  prefer  frequent  communications  of  average  work- 
manship rather  than  the  higher  grade  sent  out  at  less  frequent 
intervals.  Such  communications  should  be  sent  out  not  less 
frequently  than  once  a  month. 

M»  C.  Turpln. 

We  think  few  conuiiunications  of  a  high  grade  pay  better 
than  a  lot  of  cheap  stuff.  Some  of  the  advertising  matter  we 
have  used  this  year  has  cost  $1.50  per  article. 

United  Elec.  Li.  Co. 

When  first  starting  advertising,  frequent  communications. 
Gradually  improve  quality  and  decrease  quantity — not  too  far, 
though. 

Frank  C.  Farrar. 
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V  5.  Now  much  per  capita  of  population  In  your  territory  did 
you  spend  on  advertising  during   19067 

Eight  cents  per  capita. 

P.  N.  Korst 

Ten  cents. 

Frank  C.  Farrar. 

V  6*  What,  In  your  opinion.  Is  the  best  method  of  advertis- 
Ing  for  the  central  station  %vlth  a  limited  approprlatl<m ;  In  other 
%vords,  if  an  appropriation  of  from  $5,000  to  $15,000  ivere  made, 
would  you  spend  It  In  newspaper,  follow-up  or  street-car  adver- 
tising,  and  why? 

Divide  the  appropriation  equally.  However,  il  one  way 
of  advertising  in  your  city  gives  better  results  than  others,  use 
your  appropriation  in  that  way.  Do  not,  under  any  circum- 
stances, place  advertisements  in  street  cars  where  the  passengers 
face  the  front  of  the  car  instead  of  riding  sidewise.  A  good 
follow-up  system  is  the  best  of  the  three,  but  it  must  be  good. 

C.  A.  Hutchlngs, 

Half  newspapers,  half  soliciting,  as  reaching  the  most  people 
most  frequently  and  most  intimately. 

C.    R.    Price, 

I  would  appropriate  one-third  for  newspaper  advertising  as 
a  means  for  educating  the  public,  the  balance  on  printed  circulars 
outlining  specific  propositions  sent  to  interested  prospects. 

C  R*  Davenport* 

Follow-up  system,  with  a  reasonable  amount  of  newspaper 
advertising  judiciously  used. 

M*  C.  Turpln. 

The  best  method  of  advertising  for  central  stations  is  a 
combination  of  newspaper  and  street-car  advertising,  backed  up 
by  intelligent  work  of  solicitors.  In  obtaining  power  business, 
we  advertised  that  for  moderate-sized  motors  we  would  install 
them  on  60  days'  trial  and  take  them  back  af  the  end  of  that  time 
if  they  were  not  satisfactory  in  every  way.  We  have  not  as  yet 
had  any  motors  returned.    We  think  this  is  good  advertising. 

R.  N.  Kimball. 
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After  an  experience  of  several  years  with  newspaper  adver- 
tising, we  are  prepared  to  say  that  we  consider  the  newspaper 
the  poorest  medium  that  an  electric  light  company  can  use. 
Nothing  can  equal  personal  solicitation,  and  if  we  had  $15,000 
to  spend  we  should  use  it  in  paying  for  high-grade  representa- 
tives who  know  how  to  keep  an  old  customer  satisfied  and 
through  a  satisfied  customer  get  new  ones. 

United  Elcc.  Lt.  Co. 

We  use  newspaper  and  programme  partly  as  policy  and 
partly  for  results.  We  get  best  results  from  a  monthly  bulletin 
sent  to  every  customer  and  to  a  mailing  list  of  good  prospects. 

P.  N.  Korst. 

Newspapers  and  follow-up  are  so  essential  that  every  effort 
to  use  both  should  be  made.  Local  conditions,  such  as  size  of 
city  and  number  of  solicitors,  should  also  be  considered. 

Frank  C.  Farrar. 

The  follow-up  campaign  of  advertising,  properly  conducted, 
will  no  doubt  bring  the  best  results. 

Percy  Ingalls. 

Newspaper  advertising.  In  no  other  way  are  you  more 
likely  to  reach  so  great  a  number  of  prospects  for  the  amount 
of  money  expended.  This  line  of  advertising  is  most  productive 
when  carried  through  the  evening  paper,  which  reaches  a  larger 
number  of  prospects  at  a  time  of  day  when  the  lighting  question 
and  what  you  have  to  say  attract  most  attention,  and  prepares 
the  way  for  mail  advertising  and  the  solicitors. 

C.  C.  Gartland. 

V  7.  Now  do  you  check  up  the  results  of  newspaper  adver- 
tising? Do  you  look  upon  neivspaper  advertising  for  the  central 
station  as  a  measure  of  policy  or  as  furnishing  a  direct  return; 
or  do  you  think  It  Is  partially  one  and  partially  the  other? 

Do  not  believe  you  can  get  direct  results  from  newspaper 
advertising.    It  is  principally  of  educational  value. 

E.  R*  Davenport 

We  think  it  practically  essential  to  advertise  in  the  local 
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newspapers,  for  the  purpose  of  patronizing  them  if  for  no  other 
reason.    It  is  essential  to  keep  in  their  good  graces. 

M*  C.  Turptn. 

We  find  newspaper  advertising  very  hard  to  check  and  have 
offered  special  prices  on  certain  articles  to  customers  bringing  in 
the  advertisement.  We  think  that  indirect  returns  are  worth 
more  to  the  company  than  direct  returns. 

R.  N*  KIniball. 

I  do  not  believe  the  result  from  newspaper  advertising,  other 
than  the  good  will  of  the  editor  or  proprietor,  can  be  checked 
up ;  of  course,  in  stating  this  I  do  not  want  to  convey  the  idea 
of  good  newspaper  advertising  not  being  worth  while,  as  we 
use  it  ourselves  and  take  chances  on  the  result. 

J.  N.  Enright. 

(a)  By  keyed  advertisements  occasionally,  and  by  checking 
returns  on  specialties  advertised,  (b)  We  use  it  for  direct 
returns,  but  we  believe  it  has  value  as  a  matter  of  policy.  This 
has  no  effect  upon  our  policy,  however. 

Frank  C*  Farrar. 

That  newspaper  advertising  doesn't  pay  is  usually  the  crj' 
of  the  company  advocating  direct-by-mail  advertising  and  the 
man  who  has  tried  "advertising"  by  running  a  4-inch  single- 
column  advertisement  for  six  months  without  change  in  an 
obscure  corner  of  the  village  weekly. 

Newspaper  publicity  pays  better  for  some  things  than  for 
others.  It  will  pay  for  selling  flat-irons  and  other  household 
devices  and  for  convincing  the  house  owner  that  he  sjiould  wire 
his  home  for  electricity.  In  short — to  reach  the  home,  use  the 
newspapers. 

E.  C.  Stahl,  Jr. 

V  8.  State  the  proportionate  cost  of  each  subdivision  of  your 
advertising  account — such  as  newspapers,  follow-up  advertising, 
street-car  advertising,  miscellaneous. 

Fifty  per  cent  newspapers,  programmes  and  miscellaneous. 
Fifty  per  cent  bulletins  every  month. 

P.  N.  Korst 
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Newspapers,  0.30;  follow-up,  0.54;  street  cars,  0.06;  bill- 
boards, 0.03 ;  miscellaneous,  0.07. 

Frank  C.  Farrar. 

V  9.  What  general  or  specific  rules  do  you  follow  In  the 
matter  of  making  Investments  for  Installation  Incident  to  getting 
new  business?  Please  divide  your  answer  as  follows,  stating  method 
In  each  cases  (a)  Do  you  make  free  sign  Installations?  (b)  Do 
you  make  free  motor  Installations  or  do  you  malce  use  of  a  loan  prop, 
osition?  (c)  Would  you  make  the  Investment  necessary  to  change 
an  elevator  from  hydraulic  to  electric?  (d)  Do  you  do  any  wiring 
free  of  charge  (residences  or  stores)?  Do  you  supply  first  In- 
stallation  and  free  renewals  of  special  lamps,  such  as  the  high  effi- 
ciency and  flemst  lamps?  (e)  in  shutting  doum  Isolated  plants  do 
you  aid  in  financing  the  electric  installation,  and   how? 

As  a  general  rule,  we  do  not  furnish  anything  free,  but 
make  our  new  customers  pay  for  everything  they  want  at  about 
cost.  When  necessary,  however,  we  arrange  an  easy-payment 
plan. 

Ludnvig  Kemper. 

(a)  No.  (b)  Yes.  We  install  motors  free  and  sell  them 
at  cost,  (c)  No.  It  is  very  difficult  to  make  any  money  out  of 
the  average  electric-elevator  customer  found  in  small  cities, 
(d)  No.  (e)  To  the  extent  of  furnishing  installation  at  cost, 
yes. 

J.  N.  Enright. 

(a)  We  fijid  it  much  more  satisfactory  to  sell  signs  than  to 
put  them  out  on  a  rental  basis. 

(b)  We  install  motors  free  for  60  days'  trial  on  contract. 

(c)  We  have  recently  changed  several  hydraulic  elevators 
to  electric.    The  customer  made  the  necessary  investment. 

(d)  We  do  not  do  any  wiring  free  of  charge,  and  we 
charge  for  the  first  installation  of  all  lamps. 

(e)  We  do  not  aid  in  the  financing  of  electrical  installations 
or  replacing  isolated  plants  except  when  v;e  make  contracts  let- 
ting customers  pay  for  their  apparatus  on  the  instalment  plan. 

R.  N*  Kimball. 

(a)   Yes.     (b)   Large  motors  are  sometimes  rented,  small 
ones  are  always  sold,    (c)  No.    (d)  Yes,  in  case  of  competition 
The  Pueblo  and  Suburban  Traction  and  Lighting  Co. 
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(a)  Yes,  but  we  do  not  push  it;  believe  the  customer  sticks 
better  when  he  has  money  invested  in  a  sign,  (b)  We  make  a 
loan  proposition  whenever  necessary,  (c)  Would  depend  on  the 
return  in  sight,  (d)  No  free  wiring.  Free  renewals,  but  not 
free  first  installation. 

P.  N.  Korst 

(a)  We  make  free  sign  installations,  charging  the  customer 
a  flat  price  per  week,  we  turning  the  lights  on  and  off.  We  make 
contracts  for  4 -hour  or  6-hour  burning  or  all-night  service.  Sign 
contracts  are  made  for  two  years.  The  signs  are  our  property. 
In  case  the  contract  is  not  renewed  at  the  end  of  two  years,  we 
remove  the  sign. 

(b)  We  do  not  make  free  motor  installations,  nor  do  we  loan 
motors.  We  do  not  think  this  advisable.  We  adopt  a  very  liberal 
policy  in  connecting  up  motor  installations  for  a  short  period,  in 
order  to  demonstrate  the  reliability  and  cheapness  of  our  service. 
In  some  cases  we  have  loaned  a  motor  for  two  months  to  make 
such  a  demonstration. 

(c)  We  do  not  change  hydraulic  elevators  to  electric  free  of 
charge.  The  income  from  elevator  service  would  not  warrant 
making  such  an  investment. 

(d)  The  only  free  wiring  we  do  is  for  flat-rate  arcs  and 
signs.  We  make  a  concessional  price  of  $1.00  per  lamp  for 
window  lights,  atid  make  a  contract  for  one  year,  asking  a 
guarantee  of  25  cents  per  i6-cp  lamp  per  month  income.  We 
make  free  installations  of  standard  lamps,  4-cp  to  loo-cp; 
also  standard  arc  lamps,  but  no  free  renewals  on  special  lamps. 

(e)  In  shutting  down  isolated  plants,  we  very  often  buy  the 
apparatus  at  a  price  close  to  the  second-hand  market  value  of 
such  apparatus.  We  have  made  time  contracts  on  the  installation 
of  electrical  apparatus,  the  customer  paying  so  much  a  month 
until  the  apparatus  was  paid  for,  charging  interest  on  this  invest- 
ment at  standard  rates. 

E.  W.  Lioyd. 

In  general,  we  do  not  believe  in  making  any  investments 
in  securing  new  business  except  that  necessary  for  line  exten- 
sions. Customers  are  more  likely  to  appreciate  a  thing  that  they 
have  to  spend  money  to  secure. 
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(a)  We  have  no  trouble  in  getting  customers  to  buy  signs. 

(b)  Customers  have  to  spend  money  for  any  kind  of  power 
equipment,  and  motors  are  cheaper  than  any  other  motive  power. 
Then  why  make  free  motor  installations  or  loan  motors? 

(c)  By  no  means. 

(d)  This  is  unnecessary.  Customers  can  be  obtained  at  a 
much  less  cost  by  proper  solicitation. 

(e)  We  do  everything  possible  to  assist  our  customers  in 
connecting  up  to  our  service. 

B.  W.  Mendenhall* 

V  10.  Do  you  employ  %voinen  for  soliciting  In  the  residence 
district?    If  SO9  are  they  successful,  and  why? 

Women  solicitors  for  special  canvassing,  particularly  in 
the  residential  districts,  can  get  a  hearing  far  quicker  than  men. 

C.  A*  Hutchlngs. 

Have  employed  one  woman  solicitor  with  success,  after 
having  taught  her  the  business. 

The  Pueblo  and  Suburban  Traction  and  Lighting  Co. 

For  sale  of  flat-irons  only. 

F.  Ellwood  Smith. 

We  do  not  employ  women  as  solicitors.  Ordinarily,  I 
believe  the  prospective  customer  does  not  have  as  much  confi- 
dence in  the  ability  of  a  woman  solicitor  as  in  a  man,  and  they^ 
can  not  be  promoted  so  rapidly  or  advantageously. 

D.  R.  Plerson.. 

Women  are  the  best  demonstrators  for  heating  appliances 
and  may  also  be  employed  successfully  in  soliciting  residence 
lighting. 

Percy  Ingalls.^ 

V.11.  Now  often  do  your  solicitors  meet  for  general  con* 
ference,  and  how  freely  may  they  discuss  existing  conditions  at 
such    conferences? 

Our  solicitors  meet  every  morning  for  about  fifteen  minutes, 
make  their  reports  on  the  previous  day's  business,  and  ask  ques- 

0—18 
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tions  of  the  head  of  the  business-getting  department  about  par- 
ticular cases  they  have  in  hand  for  the  day.  We  also  have 
^  monthly  meeting,  at  which  any  agent  has  the  privilege 
of  asking  questions  on  any  subject  pertaining  to  the  business. 
We  also  have  papers  and  discussions  on  different  subjects  per- 
taining to  the  business.  At  these  meetings,  generally  speaking, 
the  discussion  is  open,  and  any  point  regarding  the  getting  of 
business  is  discussed  freely  with  the  solicitor. 

E.  W.  Uoyd. 

Every  morning,  from  8:15  to  8:45,  for  general  conference, 
and  one  evening  a  week  for  educational  purposes.  Existing  con- 
ditions are  very  thoroughly  and  freely  discussed. 

8.  A*  Sewall. 

V  12.  Describe  briefly  y.our  follow-up  system  for  checking  solid- 
tor's  work* 

The  solicitor  makes  out  a  report  card  for  each  call,  giving 
the  name,  address,  result  of  call,  and  other  data.  If  it  is  not 
possible  to  secure  the  business  at  that  time,  a  note  is  made  in 
"tickler"  giving  the  date  to  call  again.  The  "tickler"  is  arranged 
according  to  the  days,  months,  and  so  forth.  Each  morning  the 
solicitor  is  given  some  calls  to  make  which  have  been  taken  from 
the  "tickler." 

C  R.  Davenport 

Each  solicitor's  orders  for  connections  and  disconnections 
are  listed  on  a  blank  with  columns  for  the  different  classes  of 
business,  such  as  incandescent,  arcs,  motors,  and  so  forth.  The 
footings  at  the  end  of  the  month  show  his  net  results. 

The  Pueblo  and  Suburban  Traction  and  Lighting  Co. 

It  is  a  very  difficult  matter  to  introduce  a  perfect  follow-up 
system  in  a  very  large  city,  as  there  is  such  a  constant  demand 
from  new  sources  for  information  regarding  light  and  power 
that  often  prospective  customers  are  overlooked  in  the  rush  of 
takmg  care  of  customers  who  are  willing  to  sign  contracts  imme- 
diately. In  a  small  or  medium-sized  city  a  follow-up  system 
could  be  installed  that  would  be  of  more  value.  The  solicitor 
could  make  a  report  each  morning  of  the  prospects  called  on. 
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This  report  could  be  kept  in  a  card  file  and  the  clerk  could  remind 
the  solicitors  from  time  to  time  of  the  existence  of  the  prospect, 
and  in  that  way  get  a  percentage  of  this  business  which  would 
otherwise  be  lost. 

e.  W.  Uoyd. 

V  18.  Do  you  divide  your  territory^  giving  a  stated  secti<Mi 
to  each  solicitor,  or  do  you  permit  each  to  extend  his  work  In 
ivhatever  direction  he  can  secure  contracts? 

Divide  territory,  but  when  a  solicitor  has  worked  his  own 
territory  thoroughly — and  you  can  decide  this  by  the  reports-^ 
and  there  are  certain  people  who  have  given  you  no  business, 
switch  another  solicitor  on  to  them.  His  ways  may  be  just  to 
their  liking,  his  talk  more  in  line  with  their  talk,  and  he  may 
land  the  order  where  the  other  man  never  could.  This  has  been 
tried  and  found  to  be  true. 

Wm.  M.  Lc%vls. 

Divide  territory,  giving  each  solicitor  a  stated  section,  and 
do  not  allow  him  to  work  outside  his  district. 

E.  R*  Davenport* 

Territories  are  divided. 

The  Pueblo  and  Suburban  Traction  and  Lighting  Co. 

Depends  upon  the  territory.  In  cities  it  is  probably  better 
to  give  solicitors  certain  districts. 

Percy  Ingalis* 

Solicitors  are  given  certain  territories. 

F.  Ellwood  Smith. 

We  divide  the  territory,  but  permit  solicitors  to  bring  in 
business  from  other  territory  with  the  consent  of  the  solicitor  in 
charge. 

P.  N.  Korst 

We  divide  our  city  into  sections,  and  each  power,  light  and 
sign  solicitor  has  a  given  territory  in  which  he  works  exclusively. 
There  may  be  a  power,  a  light  and  a  sign  solicitor  in  one  district 

E.  W.  Uoyd. 
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We  divide  our  territory,  giving  the  representative  a  busi- 
ness and  a  residence  territory,  the  representative  to  have  charge 
of  the  two  divisions,  but  devoting  most  of  his  time  to  the  business 
territory,  the  residence  being  taken  care  of  by  an  assistant  repre- 
sentative. However,  the  representative  spends  some  little  time  on 
the  residence  territory. 

Frederick  Harry. 

V  14.  Do  you  allow  cominlsslons  to  architects,  engineers, 
builders,  for  wiring  or  motor  contracts,  and  on  ivhat  basis?  If 
so,  does  It  aid  you  In  securing  new  business,  and  to  what  extent? 

No. 

P.  H.  Korst. 
The  Pueblo  and  Suburban  Traction  and  Lighting  Co. 

No.  We  sell  to  architects  and  builders  at  a  lower  price  than 
to  the  ordinary  customer. 

R.  G.  Gentry. 

We  believe  commissions  to  architects,  and  so  forth,,  are 
unnecessary. 

Percy  Ingalls. 

Commissions  could  be  allowed ;  those  who  become  interested 
are  advertising  mediums  and  can  influence  installations. 

C.  C.  Gartland. 

We  allow  builders  10  per  cent  of  a  wiring  job. 

C.    R.    Price. 

V  15*  Into  how  many  branches  Is  your  soliciting  department 
divided?  fisnie  them,  prescribing  the  duties  and  limitations  of  each 
branch. 

Our  soliciting  department  is  divided  into  two  main  branches 
— advertising  and  personal  solicitation.  It  is  the  duty  of  the 
advertising  manager  to  keep  the  name  and  the  product  of  the 
company  before  the  public  in  a  general  way  and  specifically  intro- 
duce to  the  individual  certain  uses  for  gas,  electricity  and  applf- 
ances.  On  the  personal-solicitation  end  we  have  the  representa- 
tives, who  are  regarded  as  general  managers  of  individual  terri- 
tories.   They  have  personal  charge  of  the  soliciting  work,  also 
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complaint  work;  seeking  by  adjusting  complaints  to  gain  addi- 
tional consumption  or  sell  additional  appliances.  Then  we  have 
the  assistant  representatives,  who  do  the  detail  work  at  the  instance 
of  the  representative  and  attend  to  the  residence  territory,  the 
representative  having  especial  charge  of  the  business  territory. 
Then  we  have  the  women  demonstrators,  who  call  on  our  con- 
sumers and  explain  the  use  of  our  appliances.  The  service  super- 
visors seek  to  increase  the  consumption  on  present  appliances 
installed  and  to  introduce  new  appliances.  The  duty  of  the  special 
men  is  to  take  charge  of  the  special  line  in  which  they  are  engaged 
and  to  assist  the  general  representative  and  assistants  in  their 
individual  territories. 

G.  M*  Karshner. 

Three  branches.  Lighting  bureau,  in  addition  to  soliciting 
lighting  business,  also  has  sales  of  small  motors  (less  than  i-hp) 
that  are  connected  on  lighting  rates,  and  domestic  heating 
appliances,  but  makes  no  extra  effort  in  the  latter  case.  Heating 
bureau  solicits  strictly  heating  goods,  both  domestic  and  indus- 
trial appliances.    Power  bureau  solicits  for  power  business  only. 

E.  R.  Davenport 

V  16.  What  is  the  average  yearly  salary  of  your  solicitors  (not 
indudlng  heads  of  departments)  7 

Twelve  hundred  dollars. 

C  R.  Davenport* 

We  pay  our  solicitor  $60  per  month  and  guarantee  him  work 
all  the  year  around.  We  find  that  local  men  like  this  basis  better 
than  the  percentage  basis  when  they  make  more  at  certain  times 
of  the  year. 

R.  %  Kimball. 

Ten  hundred  and  twenty  dollars. 

The  Edison  Elec.  Illg.  Co.,  West  Chester,  Pa. 

V  17.  Now  many  solicitors  do  you  employ  per  1000  cus- 
tomers? State  number  whose  work  Is  ivholiy  soliciting  and  numlier 
who   have   mixed   duties. 

One.    His  duties  are  wholly  soliciting. 

The  Pueblo  and  Suburban  Traction  and  Lighting  Co. 
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Two  solicitors  per  looo  customers.  They  also  do  meter  read- 
ing and  collecting. 

P.  H.  Korst 

We  have  one  solicitor  to  about  every  thousand  customers. 

E.  W.  Uoyd. 

A  good,  live  solicitor  weighted  with  encouraging  salary  and 
conmiission  conditions  should  handle  about  5000  customers. 

C.  C.  Gartland. 

V  18.  What  is  the  average  cost  of  soHcftlng  per  klloivatt- 
hour  sold*  charging  to  this  account  all  expenses  for  securing  new 
business*  except  advertising? 

V  19.  Now  may  the  efforts  for  the  encouragement  of  elec- 
tric Installations  In  buildings  about  to  be  erected  be  improved* 
and  what  standard  line  of  action  should  be  followed? 

Cultivate  the  acquaintance  of  the  architect  and  building 
contractor ;  incidentally,  call  upon  the  owners. 

C.  C.  Gartland. 

Advertise,  then  advertise,  and  then  advertise  again.  Per- 
sonal solicitation  with  the  builders  and  contractors  would  be  very 
effective. 

R.  6.  Gentry. 

V.  20*  What  kind  of  advertising  do  you  consider  the  most 
effective,  and  the  best  for  the  company  to  adopt? 

Newspapers,  and  the  backs  of  the  company's  bills. 

C.    R*    Price. 

Local  conditions  should  govern  the  inaugurating  of  a  sys- 
tem, which  in  the  majority  of  cases  consists  of  advertising 
followed  up  by  personal  solicitation. 

C.  C.  Gartland. 

The  best  advertisement  a  company  can  have  is  steady,  unin- 
terrupted supply  of  current,  always  kept  at  the  proper  voltage 
and  constantly  called  to  the  attention  of  the  people  by  solicitors 
who  know  their  business. 

United  Elec  Lt.  Co. 
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Good  service  and  personal  solicitation.  All  other  forms  of 
advertising  merely  supplement  these. 

Douglass  BuraetL 

Newspapers,  a  good  follow-up,  with  some  use  of  a  few 
other  mediums,  should  do. 

Frank  C*  Farrar. 

We  consider  solicitors  the  best  advertising  medium  that 
the  company  can  adopt. 

R.  fi.  Kimball. 

V  21.  Is  it  not  a  good  idea  for  solicitors  to  visit  tlieir  ciis« 
tomers  continually^  whether  tliey  buy  or  not,  so  as  to  show  an 
Interest  in  them? 

Yes,  if  the  man  has  tact  and  judgment. 

C.   R.   ihice. 

The  most  propitious  time  to  show  interest  in  any  customer 
or  prospective  customer  is  when  he  is  not  in  the  market  for  your 
goods.  If  he  is  in  the  market  and  you  visit  him  he  feels  that 
you  are  not  so  much  interested  in  his  success  as  you  are  in  his 
pocketbook,  and  if  you  sell  him  and  drop  him  he  has  evidence 
that  this  is  the  case.  He  has  no  incentive  for  gratifying  your 
interest  in  his  pocketbook,  and  if  his  necessity  has  obliged  him  to 
do  so  he  has  derived  no  pleasure  from  it.  A  pleased  customer 
is  the  best  advertisement  any  salesman  can  have.  I  have,  in 
twenty-five  years  in  the  business,  yet  to  meet  the  central-station 
manager  who  pays  too  much  attention  to  cultivating  contentment 
among  his  patrons,  and  it  has  been  my  experience  that  the 
larger  the  concern,  the  less  attention  is  paid  to  this  important 
feature  of  the  central-station  business. 

Chas,  B.  Burleigh. 

Yes,  and  they  can  not  call  too  often.  An  experienced  man 
knows,  of  course,  when  he  is  a  bore,  and  must  leave ;  but  there 
is  nothing  like  keeping  after  the  prospective  customer. 

Wm.  M«  Lewis. 

A  man  would  be  a  poor  solicitor  if  he  did  not  visit  his  cus- 
tomers frequently  and  hear  their  complaints  or  praise  of  the 
service. 

United  Elec.  Lt.  Co. 
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Yes,  an  excellent  one. 

J.  H.  Enright. 

P.  H.  Korst. 

F.  Ellwood  Smith. 

Yes;  friendly  relations  with  consumers  are  productive  in 
discovery  of  grievance,  as  well  as  having  the  eflfect  of  obtaining 
greater  revenue  by  encouraging  the  use  of  current. 

C.  C.  Gartland. 


An  excellent  idea,  if  you  can  spare  the  solicitors. 

M»  C.  Turpin. 


It  is  of  the  utmost  importance  that  the  solicitor  be  well 
acquainted  with  every  merchant  or  customer  in  his  district,  visit- 
ing them  continually  from  time  to  time,  taking  an  interest  in  their 
business  and  attempting  to  show  in  what  manner  electricity  would 
be  of  benefit  to  the  prospect. 

E.  W.  Lloyd. 

Yes.  I  believe  it  is  an  excellent  plan  for  the  solicitor  to 
make  extended  calls  upon  the  consumer,  even  though  that  con- 
sumer may  not  be  an  immediate  prospect  for  additional  business. 
It  should  be  the  policy  of  every  gas  and  electric  company  to 
create  and  maintain  a  friendly  relationship  between  the  company 
and  its  consumers  and  to  make  sure  that  the  consumer  is  securing 
the  best  possible  results  from  the  service  which  the  company  is 
extending  to  him.  This  policy  has  been  followed  out  by  several 
companies  and  is  meeting  with  decided  success.  The  solicitor 
in  making  extended  calls  upon  the  consumer  is  able  to  ascertain 
as  to  whether  or  not  the  consumer  is  getting  the  best  results 
from  the  service.  This  will  tend  to  make  a  satisfied  consumer 
who  will  not  only  be  a  booster  but  one  of  the  best  advertisements 
that  the  company  could  have. 

R.  F.  Bump. 


V  22.  Which  do  you  consider  the  more  efficacious  means  of 
bringing  In  business  to  the  company — personal  sollcltatlon«  or 
advertising? 
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Personal  solicitation. 

Alex*  S*    Campbell* 

E*  R.  Davenport* 

Lud%vlg   Kemper* 

P.  H.  Korst* 

F.  Ellwood  Smith. 

Douglass  Burnett* 


One  should  supplement  the  other. 


C*   R*   Price* 


Personal  solicitation  will  no  doubt  bring  the  most  orders. 
Advertising  will  reduce  the  number  of  calls  the  solicitor  has 
to  make. 

Percy  Ingalls* 

Both  go  hand  in  hand,  and  one  method  should  be  used  to 
help  the  other. 

C.  C.  Gartland* 

Personal  solicitation,  backed  up  by  advertising  of  a  high 
grade. 

United  Elec.  Lt  Co. 

Solicitation  done  by  competent  men  and  backed  up  by  object 
lessons. 

S.  H*  Enright* 

A  judicious  combination  of  both. 

B*  W.  Mcndenhall* 

Personally,  I  believe  in  personal  solicitation  as  the  best 
method  of  obtaining  new  business.  I  also  believe  that  the  work 
of  the  solicitor  should  be  preceded  and  followed  up  by  the  proper 
advertising  matter. 

E*  W*  Uoyd* 

Personal  solicitation.  However,  judicious  advertising  will 
prepare  the  field  and  very  materially  assist  in  bringing  in  busi- 
ness that  will  be  proportional  to  the  persistent  efforts  put  forth 
in  personal  work. 

W.  E*  Comer* 
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V  23.  Give  ivhatever  data  you  have  ahowiiifl  the  advertlshHi 
value  of  electric  signs* 

V  24.  Hofv  can  free  signs  be  made  profitable  If  each  sign 
Is  special? 

By  exacting  a  minimum  charge  on  the  basis  of  a  three-hour, 
consimiption  per  lamp  per  night  for  twenty-five  days  in  the 
month.  With  a  rate  of  10  cents  per  kilowatt-hour  the  monthly 
minimum  on  a  50-16-cp  sign  would  be,  in  round  figures,  $20 
per  month,  which  would  represent  the  guaranteed  consumption. 

Frank  W.  Smith. 

So  far  as  we  know,  it  has  not  been  demonstrated  that  free 
special  signs  are  profitable. 

E.  W.  Uoyd. 

V  28*  What  means  have  been  found  advantageous  for  dis- 
placing gas  engines  and  In  their  stead  Installing  electric  motors? 
Hofv  fvould  you  dispose  of  the  gas  engines? 

Install  motors  on  trial  and  the  comparison  under  working 
conditions  does  the  rest.  It  will  be  necessary  occasionally  to  sell 
the  motor  on  the  instalment  plan  so  that  the  new  investment  will 
not  appear  so  big. 

R.  H*  Garrison. 

The  best  argxmient  against  the  gas  engine  is  the  engine 
itself.  The  life  of  the  average  gas  engine  is  comparatively  short 
and  the  cost  of  repairs  in  the  majority  of  cases  is  extremely  high 
in  proportion  to  the  cost  of  the  engine.  The  unreliability  of  the 
gas  engine  is  proverbial.  Many  of  the  engines  are  installed  in 
unsanitary,  dirty  places,  covered  with  grease.  The  odor  from  the 
exhausting  gas  is  very  objectionable.  In  replacing  gas  engines 
with  motors  it  is  well  to  point  out  the  value  of  the  use  of  several 
motors,  making  it  possible  to  operate  at  least  part  of  the  factory 
in  case  of  the  breakdown  of  any  one  unit,  whereas,  with  the  gas 
engine,  in  the  case  of  a  breakdown  the  whole  shop  is  idle.  The 
use  of  several  motors  generally  removes  a  part  of  the  friction 
loss,  thereby  reducing  the  amount  of  power  required  to  drive  the 
machinery.  Very  often  a  trial  installation  of  motors  will  con- 
vince the  customer. 
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The  rates  now  charged  for  electric  power  throughout  the 
country  are  such  that  they  can  generally  compete  with  gas  at 
50  cents.  We  have  disposed  of  a  great  number  of  gas  engines 
to  dealers  who  have  overhauled  them  and  sold  them  in  the  coim- 
try,  where  electric  power  in  many  cases  is  not  available. 

E.  W.  Uoyd. 

The  following  facts  on  the  two  propositions  constitute  a 
good  argument: 

A  modem  20-hp  engine  using  city  gas  should  develop  a 
brake-hp  on  about  25  cubic  feet  per  hour;  the  cost  of  the  fuel 
will  then  be 

25  X  20  X  8  X  i.oo       ^  -  . 

-^ =5  S4.00  per  8  hours. 

1000  ^'^       '^  * 

Assuming  the  gas-engine  installation  to  cost  $50  per  brake-hp 
and  assuming  interest  at  6  per  cent,  repairs  at  3  per  cent  and 
depreciation  at  10  per  cent,  these  fixed  charges  will  be  per  day 

50  X  20  X  0.19      ^ 

— I6i '^■''' 

or  a  total  of  $4.52  for  8  hours,  exclusive  of  attendance  and  oil. 
Assuming  for  the  motor  a  mechanical  efficiency  of  95  per  cent, 
there  will  be  required 

20  X  746  , ., 

~-^     =  15.7  kuowatts. 

0.95  X  loco 

The  cost  of  current  for  8  hours  is  then 

157   X   8   X   0.04  =  $5,024. 

Assuming  the  motor  to  cost  $20  per  horse-power,  and  interest, 

repairs  and  depreciation  as  before,  the  fixed  charge  will  be 

20  X  20  X  0.19      ^ 

2 =  90.20, 

365 

or  a  total  cost  per  8-hour  day  of  $5,224,  exclusive  of  attendance 

and  oil. 

If  the  gas  engine  requires  an  engineer  at  $60  per  month 

or  $2.00  per  day,  and  no  extra  attendance  for  the  motor,  as  is 

usually  the  case,  the  respective  cost  of  power  will  be  $6.52  for 

the  gas  engine  and  $5.22  for  the  motor.    The  cost  of  oil  and 

waste  will  be  small  and  is  not  included  in  either  of  the  above 

estimates.    The  cost  of  the  last  items,  including  cooling  water, 

will  be  considerably  greater  for  the  engine  than  for  the  motor. 
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Might  dispose  of  gas  engine  to  some  combination  g2LS  and 
electric  plant. 

C.  C.  Gartland. 

The  time  to  displace  gas  engines  is  in  the  summer  when 
your  load  is  light  and  you  can  aflford  to  make  a  proposition  to 
install  a  motor  on  60  days'  trial,  with  the  understanding  that  if  it 
is  not  satisfactory  you  will  remove  the  motor  and  charge  only 
for  the  cost,  or  a  portion  of  the  cost,  of  wiring  and  for  the  cur- 
rent consumed. 

Provided  you  have  a  fair  rate  (one  that  will  bring  about 
4  to  5  cents  per  kilowatt-hour  on  long-hour  running),  you  need 
not  fear  gas  competition.  At  least,  we  have  found  this  to  be  the 
case. 

E.  C.  Stahl,  Jr. 

V  26*  What  arflMinefils  are  used  ivHh  conaumerm  contemplat- 
ing  Individual   planta? 

If  an  acetylene  plant  is  contemplated,  show  consumer  cost 
per  1000  feet  of  gas  manufactured  from  carbide,  with  attendant 
danger  as  ccmipared  with  electric  current.  If  isolated  electric 
plant  operated  by  gas  or  gasolene  engine  is  contemplated,  show 
amount  of  gasolene  required  to  produce  a  kilowatt-hour,  cost  of 
repairs  to  engine,  liability  to  breakdowns  and  poor  service,  as 
compared  with  first-class  service  from  your  lines  at  reasonable 
cost. 

S.  H.  Enright 

A  private  plant  requires  a  large  investment,  which  is  likely 
to  be  lost  in  case  of  loss  by  fire,  water,  and  by  natural  deprecia- 
tion. In  the  majority  of  cases  it  can  be  shown,  by  careful  esti- 
mate of  the  cost  of  installation  and  operation,  that  the  operation 
of  a  private  plant  is  more  expensive  than  central-station  service. 
Explode  the  fallacy  that  the  steam  for  lighting  costs  nothing, 
since  all  of  the  exhaust  steam  is  available  for  heating,  in  this 
way :  There  is  considerable  loss  from  the  engine,  in  the  shape  of 
drips  and  leakage  of  steam  pipes;  while  this  appears  small,  a 
drop  of  water  represents  considerable  steam.  In  engines  of  this 
class  there  is  usually  a  great.deal  of  condensation  in  the  cylinder 
and  exhaust  piping,  and  as  a  result,  only  about  50  per  cent,  and 
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sometimes  less,  of  the  steam  going  to  the  engine  is  available  for 
use  in  the  heating  system ;  this  leaves  50  per  cent  of,  the  coal 
used  during  the  heating  season  chargeable  to  the  lighting.  The 
entire  cost  of  coal  during  the  summer  months  must  be  charged 
to  lighting.  In  case  a  private  plant  is  installed  in  the  basement 
of  a  building  used  for  offices,  stores,  apartments,  or  other  pur- 
poses, the  heat  arising  from  the  steam  plant  in  the  basement 
during  the  summer  season  will  often  raise  the  temperature  of 
the  building  two  or  three  degrees.  This  very  thing  was  so  marked 
in  the  case  of  two  plants  in  this  city,  that  both  owners  had  to 
remove  the  plants  from  the  basement  and  re-install  them  below 
the  surface  of  the  ground  in  the  rear  of  the  buildings,  or  lose 
their  tenants.  One  was  an  office  building  and  the  other  an  apart- 
ment house.  In  the  case  of  a  hospital  in  this  city  we  closed  down 
the  private  plant  on  account  of  the  incessant  hum  from  the 
machinery  making  the  patients  nervous.  In  this  case,  also,  the 
cost  of  operation  was  largely  in  advance  over  what  service  from 
our  mains  had  cost  them,  and  this  in  spite  of  the  fact  that  the 
hospital  required  a  large  amount  of  steam  for  heating  and  cook- 
ing purposes  the  year  around.  The  success  or  failure  of  a  private 
plant  is  often  a  personal  matter.  If  the  owner  is  fortunate  enough 
to  secure  an  engineer  who  takes  a  great  pride  in  the  plant,  keeps 
all  leakage  stopped,  saves  all  drips,  is  economical  with  the  oil 
and  waste,  watches  the  steam  pressure  closely  and  fires  care- 
fully, the  plant  may  pay.  Such  men,  however,  are  rare,  and 
their  services  can  not  be  secured  for  a  small  private  plant  except 
at  a  prohibitive  price.  A  few  references  to  isolated  plants  that 
have  failed  on  account  of  inefficient  engineers  will  start  the  pros- 
pect to  thinking  seriously  on  this  proposition.  Most  of  them 
will  realize  that  the  private  plant  is  a  gamble  at  the  best,  and 
few  will  be  willing  to  gamble  where  $5,000  to  $25,000  is  at  stake. 
The  smoke  and  dirt  incident  to  a  private  plant  will  often  depre- 
ciate the  value  of  property  for  both  sale  and  rental  purposes 
more  than  the  total  cost  of  lighting  and  power  from  the  com- 
pany's mains.  The  constantly  increasing  use  of  basements  for 
restaurants,  cafes,  barber  shops,  rathskellers,  Turkish  baths  and 
manicuring  establishments,  renders  this  space  too  valuable  to 
utilize  for  a  private  plant.  After  the  above  arguments  have  been 
worked  for  all  they,  are  worth,  and  made  to  apply  locally  as  far 
as  possible,  a  good,  fair  proposition  to  supply  the  prospect  with 
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light  and  power  for  public  purposes,  such  as  halls,  toilets,  elevator 
lights,  and  so  forth  (and  this  is  long-burning  business  and  con^ 
sequently  can  be  sold  for  profit  at  a  low  rate),  with  the  privilege 
of  metering  power  to  the  prospect's  tenants  at  tariflf  rates,  will 
usually  secure  the  business. 

B.  W.  Mcndenhall. 

First,  it  is  much  cheaper  for  them  to  install  central-station 
service  than  to  put  in  their  own  plant.  We  give  them  much  more 
reliable  service,  and  continuous  service  for  twenty-four  hours  a 
day.  Using  our  current,  they  know  exactly  how  much  per  kilo- 
watt-hour it  will  cost  for  the  term  of  contract,  with  the  certainty 
that  it  will  be  the  same  or  lower  at  next  signing,  as  electricity 
is  surely  becoming  cheaper,  but  coal  is  becoming  dearer.  Besides, 
so  much  depends  on  the  engine,  engineer  and  fireman  they  have. 
It  can  be  figured  to  a  certainty  just  what  the  labor  and  heating 
of  their  building  will  cost,  also  the  light  and  power,  if  they  have 
our  current.  Show  them  what  a  building  of  the  character  they 
are  figuring  putting  the  plant  in  will  cost  for  power,  light,  labor, 
and  then  the  heat — which  is  the  most  important  subject.  Take 
buildings  we  now  light  and  supply  with  power,  and  show  the 
figures  on  cost  of  heating  same  for  the  past  three  years,  at  so 
much  per  looo  cubic  feet  of  contents  per  month.  In  winter  no 
saving  will  be  made,  but  there  will  be  a  saving  in  summer  months. 
Read  them  letters  you  have  received  from  people  who  changed 
from  their  own  to  central-station  current  and  thereby  saved 
money  and  had  better  satisfaction.  These  arguments  I  consider 
the  most  important. 

W.  A.  Coivlino. 

We  have  displaced  several  gas  and  gasolene  engines  because 
the  customers  find  the  convenience  worth  the  difference  in  price. 

R.  H*  Kimball. 

W— CONTRACTS  AND  RATES 

W  1*  In  general.  Is  the  ratio  of  charges  made  for  electrical 
energy  to  the  large  customer  to  that  made  to  the  small  customer 
In  proportion  to  the  ratio  of  the  costs  of  their  respective  service? 

W  2*  In  the  demand  system  of  charging,  should  the  mini- 
mum charge  be  placed  at  a  nominal  sum  for  all  customers — that 
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ls»  $1.00  per  month— or  shoyld  It  bo  made  proportional  to  the  ciis« 
tomer'a  maximum  demand?  (a)  For  lighting,  (b)  For  ponver. 
What  mlnlmmn  charge  do  yon  require  from  ponver  customerm  from 
1  to  25  horse-power? 

Minimum  charges  for  power :  $3.50  for  a  3-hp  motor ;  $5.50 
for  a  5-hp  motor,  and  $10.50  for  a  lo-hp  motor,  and  so  on. 

C.    R.   Price. 

It  should  be  proportional,  but  we  do  not  as  yet  make  it  so 
for  lighting.  For  power,  our  minimum  bill  is  at  the  rate  of 
$1.25  per  month  per  horse-power  of  motors  installed,  except  in 
large  installations  with  numerous  motors,  when  the  maximum 
demand  is  determined  from  time  to  time  by  test,  and  on  it  the 
minimum  bill  of  $1.25  per  horse-power  per  month  is  based. 

S.  P.  L.  ft  H.  Co. 

I  believe  there  should  be  a  minimum  charge  of  $1.00  per 
month  on  residential  customers.  On  all  other  customers  for 
lighting  or  power  there  should  be  a  minimum  charge  of  not  less 
than  $1.00  per  horse-power  of  maximum  demand;  this  maximum 
demand  to  be  taken  each  month. 

F.  C.  Sargent. 

(a)  One  minimum  covers  all.  (b)  Minimum  is  by  the 
horse-power. 

The  Pueblo  and  Suburban  Traction  and  Lighting  Co. 

(a)  We  have  entirely  removed  the  minimum  from  our 
lighting  contracts,  and  we  think  we  have  derived  a  great  benefit 
from  so  doing. 

E.  W.  Lloyd. 

(a  and  b)  Proportional  to  maximum  demand. 

B.  J.  Denman. 

W  8.  In  cases  where  a  maximum-demand  meter  Is  Installed* 
do  you  figure  each  month's  bill  on  the  demand  shown  for  that  month 
or  on  the  maximum  demand  for  the  year?  ^ 

Some  companies  do  one  thing,  some  the  other,  and  some 
do  both.  It  is  really  a  question  whether  power  should  be  rented 
by  the  month  or  by  the  year,  and  there  seems  to  be  no  reason 
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why  both  should  not  be  done.  If  a  customer  rents  power  by  the 
year  he  should  get  a  low  rate  per  horse-power,  and  should  be 
charged  on  the  basis  of  his  maximum  demand  during  the  year. 
If,  however,  he  does  not  use  frequently  the  power  represented  by 
his  maximum  demand,  it  would  be  better  for  him  to  rent  his 
power  by  the  month  even  at  a  higher  rate  per  horse-power,  and 
in  such  case  he  should  be  charged  on  the  basis  of  his  maximum 
demand  for  the  month  only.  In  other  words,  most  customers 
should  be  charged  on  the  monthly  reading  of  the  indicator,  but 
contracts  for  a  year  or  more  should  be  offered  with  demand 
charge  based  on  annual  reading,  and  at  a  lower  rate  per  horse- 
power. 

J*  8*  Codman. 

This  is  answered  in  W  2. 

P.  C.  Sargent 

On  demand  meters  we  generally  figure  the  discount  monthly 
if  the  nature  of  the  work  is  the  same,  but  if  there  is  likely  to 
be  great  differences  in  consumption  during  different  months  in 
the  year,  then  the  heaviest  months  are  figured  together  and 
average  taken,  and  the  same  with  the  lighter  months. 

Wm.  M.  Uwls. 

In  cases  where  we  have  a  maximum-demand  contract  we 
figure  each  month's  bill  on  the  demand  shown  for  that  month. 

E.  W.  Lloyd. 

Demand  meters  reset  only  once  a  year. 

B.  J.  Denman. 

W  4.  With  a  demand  system  of  charging,  how  do  you  assess 
the  maximum  demand  of  residences  and  customers  for  whom  you 
do  not  Install  a  demand  meter? 

Wm.  M.  Lewis. 

Residences:  four-tenths  of  lamps  installed,  measuring  in 
16  candle-power.  One  kilowatt-hour  per  lamp  per  month  for 
each  of  above  lamps  at  20  cents  per  kilowatt-hour,  all  other  cur- 
rent at  7  cents  per  kilowatt-hour. 

C.   R.    Price. 
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Based  on  number  of  living-rooms  and  bedrooms.  This  does 
not  penalize  customers  for  providing  lights  for  convenience,  as 
does  a  system  basing  demand  on  number  of  lamps  installed. 

B.  J.  Den  man. 

We  install  maximum-demand  meters  for  all  residence  cus- 
tomers where  they  have  seven  or  more  lights.  For  residence 
customers  where  they  have  less  than  seven  lights,  no  maximum- 
demand  meters  are  installed.  We  take  the  connected  load  as  the 
minimum. 

E.  W.  Uoyd. 

W  8.  What  Is  the  beat  method  of  adjusting  the  minimum 
charge*  and  how  Is  the  subject  of  minimum  charge  best  presented 
to  a  customer  %vithout  actually  calling  It  a  minimum  charge? 

It  is  difficult  to  see  how  any  reasonable  person  can  object 
to  a  minimum  charge.  However,  by  way  of  explanation  it  is 
well  to  let  your  customer  know  that  your  equipment  must  be 
operated  continuously,  so  as  to  meet  his  requirements  at  any  time 
during  the  day  or  night,  all  of  which  costs  you  money  in  the 
way  of  coal,  labor,  and  depreciation  of  your  machinery.  Your 
customer  may  have  a  telephone  that  costs  him  from  $18  to  $25 
per  year  whether  he  uses  it  or  not,  which  you  might  call  readiness- 
to-serve  charge,  as  some  like  this  term  best. 

S.  H.  Enright 

Why  not  say  frankly  that  it  is  a  minimum  charge  and  that 
if  the  service  is  not  worth  so  much  to  the  customer  the  company 
does  not  desire  the  business,  because  for  less  than  the  minimum 
charge,  and  probably  even  for  the  full  minimum  charge,  the 
company  would  be  rendering  the  service  at  a  loss. 

Alex.  J*    Campbell. 

We  do  not  try  to  conceal  the  fact  that  it  is  a  minimum 
charge. 

The  Pueblo  and  Suburban  Traction  and  Lighting  Co. 

The  minimum  charge  should  be  made  the  smallest  amount 
for  which  the  company  can  afford  to  furnish  the  service  required 
by  the  consumer.  The  object  of  a  minimum  charge  can  be 
explained  to  a  customer  as  being  the  smallest  amount  for  which 

0—19 
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the  company  is  justified  in  making  the  expenditure  necessary  to 
connect  the  service,  furnish  the  meter,  and  send  out  and  collect 
monthly  bills ;  also  to  stand  in  readiness  to  serve  to  the  consumer 
sufficient  current  for  his  entire  installation  at  any  minute  during 
the  month.  Any  reasonable  customer  can  understand  that  there 
is  an  expense  attached  to  these  items  which  must  necessitate  a 
fixed  income,  otherwise  the  company  will  be  better  off  without 
his  business. 

Fred  Leslie. 

We  do  not  consider  it  difficult  to  induce  customers  to  sign 
contracts  having  a  reasonable  minimum.  We  do  not  see  why 
it  should  be  called  by  any  other  name  than  minimum  charge. 

E.  W.  Uoyd. 

There  is  no  objection  to  calling  a  minimum  charge  by  that 
name.  A  minimum  charge  should  be  fixed  on  the  basis  of  the 
cost  of  maintaining  the  investment  in  and  the  proper  operation 
of  the  meter  and  the  maintenance  of  the  separate  consumer's 
account  for  the  meter.  A  minimum  charge  is  entirely  proper 
for  auxiliary  service  of  all  kinds,  including  breakdown  connec- 
tions or  reserve  connections  for  isolated  plants,  motor-service 
auxiliary  and  reserve  to  engine  service ;  also  for  classes  of  service 
supplementary  to  the  regular  class  of  service,  such  as  direct 
current  in  alternating-current  districts. 

Minimum  charges  may  also  be  properly  charged  in  connec- 
tion with  alternating  current  involving  fixed  transformer  losses 
in  connection  with  any  customer,  and  may  properly  be  applied 
in  connection  with  excess  meters  installed  over  one  or  two  per 
customer.  As  a  general  proposition,  minimum  charges  are  not 
advisable  in  connection  with  underground  direct-current  service 
in  the  business  district  of  the  city,  but  if  it  is  not  the  custom  to 
make  a  minimum  charge,  careful  selection  of  prospective  business 
should  be  made,  in  order  to  secure  only  a  desirable  class  of  cus- 
tomers. 

A  minimum  charge  is  entirely  proper  for  the  protection  of 
the  company  in  those  cases  in  which  an  extension  has  to  be  made 
to  reach  the  individual  customer,  thus  representing  a  certain 
investment  on  the  company's  part;  also  in  those  cases  where  a 
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lower  rate  is  made  in  consideration  of  a  guaranteed  monthly 
revenue  or  a  fixed  minimum  charge. 

Douglass  Burnett. 

W  6*  In  cases  where  prepayment  meters  are  Installed  do  you 
ire4|iilfe  coosMmer  to  sign  contracts  or  Is  any  minimum  exacted? 
flow  Is  matter  handled? 

Prepayment  meters  are  installed  without  obtaining  applica- 
tion, or  without  any  record  as  to  name  of  occupant.  No 
minimum  is  charged. 

Frank  W.  Smith. 

We  do  not  have  contracts;  in  fact,  we  do  not  care  much 
whether  we  have  the  correct  name  or  not. 

The  Puehio  and  Suburban  Traction  and  Lighting  Co. 

At  the  time  we  installed  prepayment  meters  we  asked  the 
customers  to  sign  an  application  that  allowed  the  customer  to 
discontinue  using  our  service  at  any  time  and  also  allowed  the 
company  to  remove  its  meters  and  lamps  and  to  cancel  the  appli- 
cation at  any  time  the  customer  failed  to  deposit  in  the  meter  a 
sufficient  amount  to  warrant  the  maintenance  of  the  service. 

Since  discontinuing  the  minimum  monthly  bill  on  our  light- 
ing contracts,  we  have  had  no  demand  for  prepayment  meters, 
and  are  gradually  getting  back  all  the  meters  that  were  in  use. 

E.  W.  Uoyd. 

W  7.  Has  any  company  tried  the  Doherty  rate  of  charging 
for  current   and  given  It  up  as   being   unsuitable?     If  so,  ivhy? 

Evidently  not.    No  answer  received. 

Editor. 

W  8.  What  effect  has  the  demand  system  of  charging  had  on 
your  load  curve?  Has  It  Improved  your  load-factor  or  net  earnings 
sufficiently  to  Justify  a  reduction  In  the  base  rate? 

W  9.  Our  company  Is  operating  a  24.hour,  all-meter  circuit. 
Mow  best  can  %ve  give  our  customers  a  low  rate  for  current  used 
off  the  peak  and  still  maintain  our  maximum  rate  during  the  peak 
load  %vlthout  Incurring  too  much  expense  for  changes? 

We  think  we  accomplish  this  fairly  well  by  charging  tb^t 
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full  rate  for  an  amount  equal  to  burning  the  number  of  lamps 
at  which  customer  is  rated  50  hours  per  month,  and  one-half  rate 
for  all  in  excess  of  this  amount;  that  is,  a  customer  with  eight 
lamps  would  be  charged  the  top  rate  for  22.4  kilowatt-hours  each 
month,  and  one-half  rate  for  all  in  excess  of  22.4  kilowatt-hours; 
In  residences  we  take  about  40  per  cent  of  the  number  of  lights 
installed  as  the  rating,  so  that  a  residence  with  20  lamps  would 
be  rated  as  an  8-light  installation. 

Bennington  Electric  Co. 

Adopt  a  differential  rate,  as  practically  all  customers  want 
service  during  the  peak  load. 

B.  J.  Denman. 

A  good  plan  to  take  care  of  the  conditions  mentioned  in  your 
question  is  with  a  two-rate  contract ;  this  contract  is  made  up  by 
charging  the  maximum  rate  on  the  entire  installation  for  the 
number  of  peak-load  hours  you  have  during  the  month.  The 
current  used  in  excess  of  this  amount  can  be  furnished  at  a  low 
rate  on  account  of  being  used  off  of  the  peak.  For  example — if 
your  consumer  has  an  installation  of  one  kilowatt  and  your  peak 
load  runs  60  hours  per  month  and  the  consumer's  meter  registers 
100  kilowatt-hours,  you  would  charge  the  maximum  rate  for 
the  60  kilowatt-hours  and  for  the  remaining  40  kilowatt-hours 
the  rate  used  for  off-peak  business.  Think  it  is  well  with  a  con- 
tract of  this  kind  to  make  the  minimum  cover  the  entire  peak- 
load  hours. 

Fred  Leslie. 

W  10*  Where  flat*rate  consumers  use  their  lights  longer  than 
their  contracts  allow  and  notices  to  such  effect  have  been  sent 
out  without  avail*  what  can  be  done  where  gas  competition  Is  strong? 

Put  them  on  meters  with  GEM  lamps. 

J.  A*  Lane. 

Install  meter  during  shortest  lighting  period. 

The  Union  Elec.  Co. 

Install  meters. 

Frank  W.   Smith. 
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Discontinue  flat  rate. 

B.  J.  Denmaii. 

Where  you  have  flat-rate  customers  you  should .  do  the 
switching  yourself,  and  in  that  way  prevent  the  possibiHty  of 
burning  the  lights  for  longer  periods  than  the  contracts  are  made 
for.  Some  of  our  flat-rate  customers  have  an  overtime  meter 
whereby  they  can  use  the  lamps  outside  contract  hours  and  pay 
the  regular  commercial  rates. 

E.  W.  Uoyd. 

Where  flat-rate  customers  can  not  be  properly  regulated  it 
is  best  to  discontinue  serving  them— competition  or  no  com- 
petition. You  do  not  want  any -business  that  does  not  yield  a 
profit. 

B.  W.  Mcndenhall. 

W  II.  What  Is  best  way  to  change  over  from  a  flat-rate  to 
ineter*rate  basis?  Residences  mostly  on  meters,  business  mostly 
on  flat  rate* 

Better  not  to  change  completely  to  a  meter  rate,  as  a  meter 
rate  alone  has  an  imdesirable  effect  on  the  business,  favoring  the 
short-hour  consumer  at  the  expense  of  the  long-hour  consumer. 
It  would  be  better  to  maintain  the  flat  rate,  but  to  reduce  it, 
and  then  to  charge  in  addition  a  low  rate  per  kilowatt-hour  by 
meter.  The  meter  charge  would  stop  the  waste  usually  attendant 
on  a  flat-rate  system  of  charging,  and  the  combined  meter  and 
flat  rate  would  result  in  low  average  rate  per  kilowatt-hour  to 
the  long-hour  users,  which  is  just  what  is  wanted. 

J.  S.  Codman. 

Make  change  in  long-days  burning,  and  if  necessary  agree 
to  put  on  meter  for  a  month  and  allow  customer  to  try  same  and 
if  not  satisfactory  to  pay  old  contract  rate  for  one  month. 

J.  A*  Lane. 

Simply  do  it.  It  is  best,  however,  to  do  it  during  April,  May 
and  June.  Give  a  few  rebates,  if  necessary,  until  people  become 
accustomed  to  the  use  of  light  on  a  meter.  For  a  complete 
answer  to  this  question  see  W  2,  vol.  ii,  1905  Proceedings. 

Alex.  J*    Campbell* 
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Advise  customers  that  everybody  is  going  to  be  changed 
over  to  meter  rates  where  every  one  pays  the  same,  and  that 
there  is  no  favoritism.  The  business  man  can  be  told  that  he  does 
not  sell  his  products  by  contract,  and  why  should  we?  He'll 
agree  in  a  minute.  Always  change  over  the  contracts  in  the  light- 
consumption  months  and  read  the  meters,  say,  every  week, 
show  the  consumer  just  what  he  has  used  each  week  and  compare 
this  week  with  last  week  and  he'll  come  around  very  nicely. 

Win*  fn»  Lewis* 

Install  meter  during  short  lighting  period. 

The  Union  Elcc  Co* 

Do  so  gradually. 

The  Pueblo  and  Suburban  Traction  and  Lighting  Co. 

In  order  to  demonstrate  to  a  flat-rate  customer  that  a  meter 
rate  is  not  excessive,  it  is  necessary  to  install  a  wattmeter  for  a 
few  months.  Show  the  customer  the  wattmeter  readings,  and  if 
the  rate  is  right  you  should  have  no  difficulty  in  changing  him 
over  to  the  meter  basis.  Of  course  if  the  flat  rate  is  very  low 
and  you  wish  to  raise  the  rate,  you  will  have  some  difficulty  in 
finding  an  argument  that  will  persuade  a  business  man  to  change. 

E.  W.  Lloyd. 

Install  a  meter  on  each  service,  so  as  to  ascertain  just  how 
much  electricity  is  used.  You  will  find  some  customers  who  will 
gladly  change  and  pay  less  money.  Get  them  to  tell  others  they 
have  changed.  Change  rate  in  June  or  July  when  meter  bills 
will  be  lowest. 

F.  Ellfvood  Smith. 

W  12.  What  is  a  satisfactory  rate  for  lighting  current  in  a 
village  %irlth  800  lights  where  It  costs  10.9  cents  per  Mlowatt  to 
manufacture   the   current?     Our  schedule   Is  very   unsatisfactory. 

Almost  any  profitable  rate  made  would  be  prohibitive. 

The  Pueblo  and  Suburban  Traction  and  Lighting  Co. 

W  13.  How  do  European  rates  for  Incandescent  UghtfaHi  com* 
pare  with  rates  In  United  States? 
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W  14.  What  are  highest  and  lowest  rates  for  street  Hghting 
In  dtles  of  the  first  class? 

We  think  from  $56  to  $150. 

J.  A*  Lane. 

W  18.  A  factory  customer  buying  power  from  a  central  station 
Installs  a  motor*generator  for  lighting*  thereby  getting  lights  at 
the  po%ver  rate  but  incurring  the  loss  In  motor  and  generator*  The 
station  carries  this  loss  at  tlie  peak.  Is  It  advisable  to  make  a 
special  lighting  rate  to  avoid  this*  or  what  should  be  done  to  overcome 
the  difficulty? 

It  would  certainly  appear  sensible  to  make  a  special  lighting 
rate  to  cover  this  particular  case.  Assuming  85  per  cent  efficiency 
m  both  motor  and  generator,  the  combined  efficiency  would  be 
less  "flnn  75  per  cent.  The  customer  could  therefore  afford  to 
pay  a  rate  one-third  higher  than  the  power  rate,  and  save  the 
wear  and  tear  of  his  motor-generator.  The  company  would 
receive  same  income  and  have  25  per  cent  less  current  on  its 
peak,  from  this  particular  source. 

C.  It  Neston. 

Customer  should  be  prohibited  from  doing  this  or  given  a 
contract  in  which  the  rate  is  determined  by  the  load- factor. 

B.  J*  Denman* 

We  do  not  allow  customers  to  install  motor-generator  sets 
running  from,  the  power  mains  to  be  used  for  lighting  purposes. 
Even  if  the  customer's  lighting  business  is  exceedingly  large,  it 
would  be  bad  policy  tg  allow  him  to  use  a  motor-generator  set. 
A  rate  for  light  in  keeping  with  the  size  of  the  customer  and  the 
load-factor  should  be  allowed.  The  general  condition  should 
settle  the  rate  and  obviate  the  necessity  of  installing  such  a  piece 
of  apparatus. 

E.  W.  Uoyd. 

Cover  this  in  your  rates  by  stating  definitely  that  power 
rates  do  not  include  the  running  of  dynamos  for  electric-lighting 

pttrposes. 

F.  Ellwood  Smith. 

Probably  the  simplest  way  to  solve  this  would  be  to  charge  a 
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higher  rate  for  power  used  on  the  peak,  regardless  of  what  it 
is  used  for.  This  can  be  done  by  almost  any  of  the  demand  sys- 
tems of  charging,  combined  with  a  recording  instrument. 

B.  W.  Mendenhall. 

W  16.  A  small  stattoii  of  670.lcw  capacity  has  180  klloivatto 
on  the  water-wheel  and  the  remainder  on  steam*  Average  peak 
load  Is  880  kllo%vat|s.  Water  Is  obtained  from  a  canal  that  has 
much  anchor  Ice*  A  mlH  on  the  same  canal,  using  water-poiver 
only*  ivlshes  128  horse-poiver  for  auxiliary  service  when  handicapped 
by  anchor  Ice*  When  anchor  Ice  sets  In*  the  station  wheel  goes  out 
of  business  before  the  mill  wheel.  What  Is  a  fair  minimum  annual  bill 
and  what  would  be  a  fair  dally  charge  for  ten  hours;  coal  $4*80 
a  ton*  lighting  rates  $0.I4»  poiver  rates  down  to  $0*08287 

If  mill  desires  you  to  carry  the  investment  necessary  to 
provide  this  auxiliary  service  it  should  pay  all  fixed  charges  and 
a  reasonable  profit  on  the  investment  required,  this  to  be  an 
annual  charge  whether  power  is  furnished  or  not.  Then  sell 
current  at  cost  of  generating. 

B*  J*  Denman* 

W  17*  What  would  be  a  fair  price  per  year  for  lamps  under 
the  folloiving  conditions  t  Two  hundred  16-cp  lamps  on  moonllglit- 
midnight  schedule,  coal  $4*80  per  ton*  Lamps  In  multiple  through 
transformers  supplying  12  lamps  each? 

W  18.  Should  an  opera  house  having  a  large  connected  load 
that  Is  used  only  a  half  dozen  times  a  month  receive  any  advantage 
In   rates? 

No. 

4.  A*  Lane* 
The  l>ueblo  and  Suburtian  Traction  and  Lighting  Co* 

Can  see  no  reason  why  opera  house  should  receive  any 
better  rates  than  other  customers  using  the  same  amount  of 
current  per  month. 

H*  Clyde  i>arrlsh. 

For  opera  houses,  skating  rinks,  and  similar  installations 
that  are  largely  off-peak  business,  we  make  a  fixed  charge  of 
about  25  per  cent  per  annum  on  the  cost  of  transformer  capacity 
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nyihied  aad  meter  the  consamptioii  at  one-half  regular  com- 
mercial rate. 

S.  P.  L.  4  H.  Co. 

Opera-house  lighting  in  a  small  town  is  not  especially  good 
business,  though  in  our  case  the  load  really  comes  off  the  peak, 
as  most  of  the  entertainments  are  during  the  winter  and  we  drop 
a  large  portion  of  our  load  from  six  to  half  after  six  o'clock. 
We  do  not  g^ve  them  a  special  rate. 

Bennington  Eledrtc  Co. 

I  do  not  believe  a  load  of  this  kind  should  receive  any 
advantage  in  rates. 

F.  C.  Sargent. 

On  the  contrary,  they  should  be  required  to  pay  a  minimum 
bill  based  on  their  demand. 

B.  J.  Penman. 

Opera-house  load  is  practically  off-peak  business,  and  we 
believe  it  is  a  class  of  business  entitled  to  a  special  rate  on  this 
account. 

Fred  Leslie. 

We  should  say  that  an  opera  house  using  current  half  a 
dozen  times  a  month  would  be  a  very  poor  load  for  a  central 
station,  and  that  it  should  not  receive  any  advantage  in  rates. 

E.  W.  Uoyd. 

We  do  not  think  so.  They  can  not  afford  to  operate  a 
private  plant  under  these  circumstances,  provided  they  have  a 
reasonable  rate  from  the  central-station  company. 

B.  W.  Mendenhali. 

W  19.  What  standard  form  of  contract  do  you  use?  (a)  For 
Ughtlng.     (b)  For   po%iier. 

W  20.  If  a  poiver  sdieduie  is  based  on  a  stand-by  or  demand 
dnirge  %vhat  Is  the  most  accurate  commerdal  method  of  ascertain- 
ing the  demand  on  polyphase  installations? 

Wright  demand  meter  on  each  phase. 

F.  C.  Sargent. 
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By  counting  revolutions  of  disc  of  recording  meter.  Tako 
average  of  ten  one-minute  tests.    Make  tests  periodically. 

B*  J.  Deoman. 

W  21.  In  consideration  of  tlie  iow  poi«er-f actor  of  Noore  tubes 
and  consequent  iarger  Investment  required  per  tdlowatt  connected, 
sliould  a  hlfllier  price  per  klloivatt-liour  be  charged  for  current  sup- 
plied to  these  tubes? 

The  answer  is,  no;  but  the  whole  question  is  based  on  a 
fallacious  assumption.  The  power-factor  of  the  Moore  tubes 
is  not  low.  Some  early  tubes  had  low  power-factors,  but  several 
months  ago  an  order  was  issued  that  no  tube  be  allowed  to  run 
under  60  per  cent  and  to  keep  the  average  above  65  per  cent, 
and  some  of  the  Moore  tubes  now  in  use  have  power-factors  as 
high  as  80  per  cent.  The  tests  of  the  tube  at  Bamberger's  store, 
published  in  the  Illuminating  Engineer,  showed  it  to  have  a  56- 
per  cent  power-factor,  but  the  next  day,  almost  a  year  ago,  by 
simply  adjusting  the  automatic  feed,  the  power-factor  was  raised 
to  65  per  cent,  where  it  has  since  been  operating.  The  Central 
Station  List  and  Buyers'  Manual,  in  its  reference  tables,  shows 
that  many  of  the  constant-potential  enclosed-arc  lamps  are  operat- 
ing at  a  48-per  cent  power-factor  and  none  of  them  have  ever 
claimed,  even  for  temporary  use,  a  power-factor  higher  than 
65  per  cent.  There  is  «o  theoretical  reason  why  all  Moore  tubes 
should  not  shortly  operate  at  about  90  per  cent,  but  even  now 
their  average  power-factor  is  very  much  better  than  that  of  alter- 
nating-current motors  and  the  average  arc  lamp.  This  question 
should  have  been  reversed,  because  there  are  many  very  salient 
reasons  why  a  lower  price  per  kilowatt-hour  should  be  charged 
for  current  supplied  to  Moore  tubes,  as  follows: 

First,  no  maintenance  charge.  On  this  basis  alone  the 
charge  should  be  20  per  cent  less  than  for  incandescents,  Nemsts 
or  arc  lamps  or  the  expensive  flaming  arcs. 

Second,  the  Moore  tubes  are  now  and  will  continue  to  be 
more  and  more  day  loads,  thereby  reducing  the  peak  on  the 
central  station.  Many  areas  are  now  being  lighted  in  daytime 
that  were  impractical  to  illuminate  electrically  when  the  cost 
was  six  times  greater,  as  with  incandescent  lamps. 

Third,  in  spite  of  its  enormous  efficiency  it  many  times 
increases  the  revenue  to  the  central  stations. 
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Fourtfi,  the  Moore  tubes  occupy  a  new  field  and  thereby 
really  foim  a  new  business  department  for  every  central  station. 
It  is  especially  advantageous  for  the  alternating-current  central 
station  to  push  the  Moore  tube  when  competing  with  direct 
current,  since  it  can  produce  six  times  as  much  light  for  the 
same  amount  of  money  as  can  be  produced  on  direct  current. 

Fifth,  in  order  to  carry  out  the  doctrine  of  "all  together  all 
the  time  for  everything  electrical"  the  electric  light  companies 
should  see  it  is  to  their  interest  to  push  a  good  thing — a  system 
that  is  incomparably  better  than  any  of  its  competitors  as  regards 
either  diflFusion,  color  or  safety. 

D.  NcFarian  Moore. 

W  22.  What  Is  the  common  conceptton  of  the  term  **horse- 
po%ver-ye«r**7  What  number  of  houn  per  day  and  iirhat  number 
of  days  per  year  are  contemplated  In  this  term  as  applied  to  sale 
of  power  at  stated  price  per  horse-poiver-year? 

Ten  hours  per  day  for  300  days. 

J.  A^  Lane* 

S.  P.  L.  4  H.  Co. 

F.  6.  Sargent. 

It  is  the  operating  hours  of  the  plant  for  a  year.  For 
instance,  if  it  is  operated  10  hours  a  day  for  6  days  a  week  we 
figure  the  horse-power  at  10  hours  for  312  days  a  year.  If 
a  company  were  buying  power,  it  would  be  figured  at  24  hours 
a  day  for  365  days  a  year. 

L.  G.  Coleman. 

The  writer's  conception  of  the  term  "horse-power-year'*  is 
based  on  24  hours  per  day  and  365  days*  per  year  use  of  one 
horse-power,  or  8760  horse-power  hours. 

E.  W.  Uoyd. 

The  conception  of  the  term  "horse-power-year*'  varies 
greatly  among  laymen.  The  smelters  and  larger  industries  in 
the  West  use  the  average  horse-power-year  as  their  unit;  that 
is,  the  total  horse-power-hours  generated  per  year  divided  by 
8760.  This  is  figured  month  by  month  and  aggregated  for  the 
year.  For  plants  that  dp  not  operate  24  hours  per  day,  the 
number  of  horse-power-hours  developed  per  month  or  year 
divided  by  the  number  of  hours  operated  in  the  same  period  is 
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taken  as  the  unit.  From  the  standpoint  of  the  central  station, 
we  think  both  of  these  methods  are  incorrect.  With  nothing  to 
the  contrary  specified,  the  sale  of  power  at  a  given  price  per 
horsc-power-year  would  permit  the  continuous  use  of  each  horse- 
power 8760  hours  per  year.  If,  however,  the  customer  does  not 
utilize  this  power,  it  is  his  loss  and  he  must  pay  the  company 
for  holding  this  power  available  for  his  .use.  That  is,  the  bill 
should  be  rendered  on  the  basis  of  the  price  per  horse-power-year 
times  the  maximum  demand  in  horse-power. 

B.  W.  Nendcnhall. 

The  load-factor  is  always  stated  when  selling  power  on 
this  basis.  This  is  as  necessary  in  hydraulic  as  in  steam  plants. 
.  In  hydraulic  plants  the  lower  the  load-factor,  the  less  the  price 
per  horse-power-year,  as  it  is  possible  to  oversell  the  capacity  of 
the  plant  to  a  greater  extent.  This  also  depends  on  the  capacity 
required;  the  greater  the  capacity,  the  less  the  plant  capacity 
could  be  oversold.  With  one  large  customer  taking  the  entire 
capacity  it  could  not  be  oversold  at  all,  but  the  greater  the  number 
of  customers,  the  less  the  probability  of  all  maxima  occurring  at 
once.  In  steam  plants  the  coal  cost  depends  entirely  on  the  load- 
factor. 

B.  i.  Demnan. 

W  28*  Has  any  member  been  successful  In  getting  large  -grain 
elevators  to  equip  for  electricity  and  use  central-station  service,  and 
how  did  he  go  about  It? 

W  24.  Please  state  briefly  any  scheme  for  getting  old«  un- 
ivired  residences  %vlred  and  getting  their  occupants  as  consumers 
of   electricity* 

Tike  payments  in  instalments. 

C.   It   l^ce. 

We  found  free  wiring  taken  up  periodically  by  districts  very 
successful. 

Tlie  l^ueblo  and  Suburban  Traction  and  Ugliting  Co. 

The  best  scheme,  I  believe,  would  be  a  vigorous  campaign 
carried  on  through  the  advertising  department  and  one  or  more 
good  solicitors  to  call  on  parties  owning  the  property. 

J.  T.  Connors. 
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Offer  to  do  the  wiring  for  them  through  a  contractor,  if 
desired,  and  let  them  pay  for  same  in  monthly  instalments  extend- 
ing over  a  period  of  from  three  to  six  months.  If  the  pros- 
pective customer  is  a  tenant  it  might  be  wise  in  some  cases  to 
divide  equally  with  the  owner  and  tenant  the  expense  of  wiring 
the  house.    A  long-term  contract  should  be  secured  in  this  case: 

M«  C.  Turpin. 

W  28*  Has  any  effort  been  made  to  induce  National  adver- 
tisers to  use  electricity  for  advertising  purposes?  Why  not  make 
a  uniform  fixed  rate  for  this  class  of  advertising*  which  would 
apply  to  cities  and  to%vns  of  like  class*  so  that  these  advertisers 
could  Include  electric  advertising  In  their  appropriatlon»  the  same  as 
neivspaper*  blll-postlng  and  painted-sign  work? 

Mail  solicitation  has  been  employed  with  some  success. 
Local  sign  company  that  handles  the  business  is  now  favoring  the 
use  of  lighting  to  some  extent.  A  uniform  rate  has  been  talked 
about  and  considered.  In  our  opinion  some  such  arrangement 
will  be  evolved  some  day,  but  the  plan  has  not  yet  been  sug- 
gested. 

Frank  C.  Farrar. 

W  26.  Has  a  satisfactory  time  switch,  which  wUI  turn  cur- 
rent on  and  off,  been  put  on  the  market? 

We  have  obtained  excellent  satisfaction  from  a  time  switch 
made  by  the  Albert  and  J.  M.  Anderson  Manufacturing  Com- 
pany, of  Boston,. Mass. 

Alex*  J.    CampbelL 

We  find  that  the  Ballou-Hutchins  switch  and  that  of  the 
American  Electric  Sign  Company  are  both  very  satisfactory 
switches. 

F.  C.  Sargent* 

W  27.  Is  It  advisable  to  set  a  wattmeter  as  a  check  on  a 
flat-rate  sign  equipment? 

We  occasionally  check  our  flat-rate  customers  by  meter, 
mostly  to  find  out  if  it  will  be  profitable  to  renew  their  contracts 
on  expiration. 

Ludwig   Kemper. 
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It  is  advisable  to  set  a  wattmeter  on  a  flat-rate  consumer  to 
see  what  he  actually  bums.  You  must  know  how  much  he 
consumes,  as  he  will,  of  course,  use  more  than  is  agreed  upon, 
and  when  it  gets  to  such  a  point  that  he  is  getting  his  current  for 
about  half  what  the  others  pay,  it  is  bad  business  and  should 
be  discontinued.  This  is  what  it  eventually  comes  to.  Besides, 
a  meter  should  be  installed  for  the  reason  that  you  should  know 
what  your  total  output  is,  according  to  consumers'  meters,  and 
figuring  line  losses  any  other  way  is  considerably  out  of  the 
way.    Meter  everything. 

Win*  pi*  IjcwIs* 

Yes. 

The  Pueblo  and  Suburban  Traction  and  Lighting  Co* 

As  a  general  proposition,  we  do  not  consider  it  necessary 
to  install  wattmeters  on  flat-rate  sign  installations.  It  is  an 
unnecessary  investment. 

E.  W.  Uoyd. 

It  is  not  necessary  to  set  a  meter  on  a  flat-rate  sign  equip- 
ment to  determine  the  current  consumption  in  those  cases  in 
which  the  turning  on  and  off  of  the  sign  is  within  the  control 
of  the  company,  or  the  hours  of  turning  on  and  off  are  subject  to 
such  check  or  control  that  the  company  is  assured  of  waste 
being  prevented,  which  can  be  accomplished  by  the  close  super- 
vision of  the  lineman  attending  to  the  signs,  or  of  the  time 
switches  used  in  connection  with  them.  If  the  control  of  the 
sign — ^that  is,  the  turning  on  and  off — is  left  entirely  with  the 
customer  and  is  fixed  by  agreement,  it  is  desirable  to  have  a 
meter  installed  as  a  check  against  waste.  In  any  case,  the  income 
statement  should  account  strictly  for  all  the  current  used  and 
sold.  It  is  advisable  to  set  check  or  test  meters  in  a  few  cases  to 
confirm  the  estimated  amount  of  current  consumption. 

Douglass  Burnett* 

I  would  put  a  recording  wattmeter  on  every  service — other- 
wise you  can  not  check  up  the  electricity  sold. 

F.  Ellwood  Smith. 

It  is  very  essential  to  have  a  wattmeter  on  every  flat  rate. 
There  is  a  tendency  and  a  possible  chance  for  the  consumer 
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to  allow  a  flat-rate  sign  to  burn  all  night,  or  for  him  to  install 
larger  candle-power  lamps,  or  to  connect  interior  lighting ;  there- 
fore the  wattmeter  is  excellent  as  a  check  and  is  the  best  way  for 
the  company  to  account  for  its  lost  and  otherwise  unaccounted- 
for  current. 

L«  K.  Reynolds. 

It  would  not  seem  particularly  desirable,  inasmuch  as  you 
know  the  time  of  hours  burning  exactly  and  it  is  a  simple  matter 
to  figure  the  number  of  watts  used.  It  would  mean  an  investment 
in  the  meter  that  would  hardly  seem  to  have  a  fair  return. 

N*  C.  Turpln. 

W  28*  How  docs  the  sign  operated  through  a  time  smMch  and 
charged  for  at  a  flat  rate  appeal  to  your  customers? 

We  find  that  this  plan  appeals  to  our  customers  better  than 
any  other  we  have  tried.  We  apply  it  to  both  signs  and  store- 
window  lighting. 

Alex*  J.  Campbell. 

Very  successfully. 

The  Ihieblo  and  Suburban  Traction  and  Lighting  Co. 

We  have  a  number  of  flat-rate  signs  operated  by  time 
switches.  The  customers  seem  to  have  no  objection  to  this 
method  of  controlling  the  sign. 

E.  W.  Uoyd. 

This  appeals  to  the  customer  all  right,  but  where  a  patrol 
system  is  used  for  turning  signs  on  and  oflf,  this  would  be 
unnecessary. 

M*  C*  Turpln. 

X— ACC0UNTIM6  AND  STATISTICS 

XI*  If  the  Standard  System  of  Accounts  for  Electric  Light- 
Ing  Companies  adopted  by  the  fdatlonal  Electric  Light  Association 
is  correct*  why  Is  It  not  adopted  by  the  Commission  of  Gas 
-  and  Electricity  of  the  State  of  New  York,  so  that  the  accounts 
of  tlie  electric  light  companies  and  reports  to  the  state  may  be 
uniform? 
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X  2.  What  Is  being  done  toward  obtaining  a  untform  and 
accurate  system  of  dasaiflcatlon  of  accounts? 

X  8*  What  Is  considered  the  maximum  percentage  of  operat- 
ing expenses  to  income  at  which  a  medium-sized  electric  light  plant 
can  show  a  fair  return  on  the  Investment? 

Fifty  per  cent. 

J«  A^  Lane. 

X  4*  What  Is  a  good  method  of  recording  the  cost  of  In- 
dividual extensions  to  distributing  system  and  revenue  from  the 
same  and  of  determining  whether  the  investment  was  Justified? 

X  8.  What  Is  the  best  general  method  for  prompt  collection 
of  municipal  accounts? 

X  6*  What  are  your  total  canvassing  and  advertising  expenses 
per  year  per  Incandescent-lamp  equivalent  added  to  your  supply 
system? 

X  7*    Do  you  think  a  7-per  cent  depreciation  charge  is  too  high? 

I  consider  6-per  cent  depreciation  high  enough  for  elec- 
trical apparatus,  4-per  cent  for  buildings,  and  3-per  cent  for  con- 
duit and  cable. 

E*  4.  Foivier. 

It  is  assumed  that  this  question  refers  to  central-station 
equipment,  exclusive  of  land  and  building.  If  so,  the  7-per  cent 
depreciation  charge  is  not  too  high,  especially  when  such  equip- 
ment is  used  to  supply  service  to  a  progressive  and  growing  com- 
munity. Under  these  conditions  a  proper  depreciation  charge 
would  even  be  in  excess  of  7  per  cent  and  would  be  due  more  to 
obsolescence  than  to  natural  wear  and  tear. 

C«  A*  Keller. 

X  8.  What  Is  the  ratio  between  maxfmum  Indications  taken 
from  demand  Indicators  on  consumers*  premises  and  maximum  sta- 
tion load  on  any  station  having  complete  equipment  of  demand 
indicators? 

The  ratio  referred  to  is  commonly  known  as  the  "diversity 
factor,"  and  in  using  same  it  should  be  stated  whether  the  station 
maximum  demand  is  taken  at  the  switchboard  or  at  pressure  of 
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supply  to  customers.  If  the  latter  definition  is  used  the  distribu- 
tion loss  does  not  enter  into  the  question  of  the  diversity  dunong. 
customers  in  the  time  of  taking  their  maxima.  With  last  defini- 
tion, diversity  factor  for  a  station  is  likely  to  lie  between  1.25 
4nd  2.  Diversity  factor  of  residence  customers  only  will  lie 
between  2  and  3,  and  for  power  may  vary  greatly  and  may  run 
up  to  4  and  5. 

J*  8*  Codman* 

X  9*  What  Is  the  average  line  loss  between  sivltchboard  and 
consumers*  meters? 

X  10*  What  percentage  of  difference  between  current  registra- 
tion on  meters  at  station  and  those  on  customer's  premises  Is 
consistent  %vlth  good  practice? 

If  meters  on  customers'  premises  register  75  per  cent  of  cur- 
rent registered  at  station  it  is  considered  good  practice,  with 
the  ordinary  distributing  system. 

H.  C.  Stoddard. 

Covering  a  period  of  a  year,  our  total  loss  has  averaged 
19.9  per  cent.  This  includes  incandescent  lighting  and  power, 
but  is  exclusive  of  street  lights  and  railway  customer,  both  of 
which  are,  of  course,  measured  on  the  switchboard.  System — 
3-phase,  60  cycles,  2200  volts. 

Alex.  J.    CampbelL 

X  1 1  •  Under  average  conditions,  what  percentage  of  poiver  de- 
veloped at  waterfall  or  boiler-room  Is  actually  delivered  to  consumer? 

X  12.  The  term  '^load-f actor'*  being  defined  as  "the  ratio  of 
the  mean  power  used  during  a  limited  time  (generally  one  day) 
divided  by  the  total  power  that  the  station  could  have  generated 
during  that  time*'  (see  Hering,  Ready  Reference  Tables,  vol.  i,  p.  80) 
— Is  it  customary  to  include  or  exclude  the  capacity  of  spal^  units, 
1.  e.,  units  not  operating  at  any  time  during  the  period  for  whiclk 
the  calculation   is  made? 

The  load-factor  of  a  station  may  be  figured  in  three,  and 
possibly  four,  different  ways,  depending  upon  what  the  figures 
are  to  be  used  for:  By  taking  the  ratio  of  the  average  to  (i) 
the  absolute  maximum  kilowatt,  (2)  the  average  daily  maximum 
kilowatt,  (3)  the  kilowatt-capacity  of  the  plant,  including  spare 

Q— 20 
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units,  and  (4)  the  kilowatt-capacity  of  units  operated  during  the 
period  considered.  The  load-factor  probably  most  commonly 
used  is  the  ratio  of  the  average  load  to  the  highest  maximtmi 
-during  a  period  of  one  year,  but  it  would  be  better  to  state  the 
comJK>nents  of  the  ratio  and  the  period  covered  whenever  th^ 
term  "load-factor"  is  used. 

E*  J.  Foivler. 

It  is  customary  to  include  spare  units,  since  they  cquld  have 
teen  operated  had  there  been  a  demand. 

B.  E.  Morrow. 

The  term  "load-factor"  refers  to  the  ratio  of  the  average 
load  to  the  actual  maximum  load,  and  the  term  "station-factor" 
to  the  ratio  of  the  average  load  to  the  station  capacity. 

B.  J.  Denman. 

X  1 8*    What  Is  the  best  way  of  calculating  load-factor  of  station  ? 

See  answer  to  X  12. 

E.  J.  Foivler. 

There  are  two  ways  of  calculating  the  load-factor  of  a 
station:  First,  divide  the  average  kilowatt-load  for  the  day  by 
the  maximum  kilowatt-load  for  the  day.  Second,  divide  the 
average  load  by  the  total  capacity  of  the  station.  The  one  that 
gives  the  desired  information  is  the  best. 

B«  E.  (Morrow. 

Obtain  average  load  from  recording  wattmeter  reading  and 
-divide  it  by  maximum  load. 

B.  J.  Denman. 

X  14.  Can  the  poiver-factor  be  calculated  from  ordinary  station 
readings  on  voltmeter,  ammeter  and  ivattmeter?   Please  give  formula. 

Yes. 

J.  A*  Lane. 

W 
For   single-phase  circuits  power- factor   =    — ..  For  two- 
phase  circuits,  calculate  each  as  an  independent  single-phase  cir- 
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cuit.     For  3-phase  circuits  power- factor  =  1.73 Where 

EI 

W  =  watts  in  circuit,  £  =  volts  between  wires,  /  =  current 

in  wire.    In  case  of  3-phase  circuits  W  is  the  total  watts  and 

/  must  be  the  current  in  each  wire.    If  these  are  not  equal  the 

above  formula  can  not  be  used. 

H.  L.  W^  C.  E.  I.  Co. 


Yes.    See  X  13. 


B.  E.  (Morrow. 


W 
Power-factor  =  -^r/  in  single-phase  circuit. 

In  a  3-phase  circuit  (if  it  is  balanced)  power-factor  =  -h=^ — 

E  =  reading  of  switchboard  voltmeter  across  two  mains. 

/   =  reading  of  switchboard  ammeter  on  one  main. 

W  =  reading  of  switchboard  wattmeter  across  same  mains. 

Note. — In  the  case  of  3-phase  conditions  there  are  two 
wattmeters  on  the  switchboard,  the  sum  of  whose  readings  is 
equal  to  the  total  power  on  the  three  phases.  Hence  the  power 
taken  by  one  phase  is  two-thirds  of  this  if  the  system  is  balanced. 

John  Cyrus  DIotler. 

Yes.  Voltmeter  reading  times  ammeter  reading  equals 
apparent  watts.  Indicating  wattmeter  reading  equals  true  watts. 
Power-factor  equals  the  true  watts  divided  by  the  apparent 
watts. 

W.  0*  Hoymond. 

X  15.  6lve  a  sample  of  daily  statiofi  report  and  load  diagram 
for  a  combined  railway  and  light  station? 

X  16.  Considering  only  operating  expenses*  is  a  singie-pliav<ie 
equipment  for  general  poiver  service  more  economical  than  a  8« 
phase  system? 

Single  phase  for  small  towns. 

J.  A*  Lane. 
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X  17.  How  many  ldlo%vatt-hoars»  per  capita  off  teiTltofy»  did 
you  generate  during  19067 

Generated  150  kilowatt-hours  per  capita. 

Lud%vlg  Kemper. 

Forty  kilowatt-hours. 

F.  C.  Sargent. 

Kilowatt-hours  generated  per  capita  1906,  440. 

B.  W.  Nendenhall. 

X  18.  How  many  Mloivatt-hours  are  consumed  per  lamp  per 
annum — (a)  In  residences?     (b)  In  commercial  district? 

Flats  average  13  kilowatt-hours  and  houses  about  10  kilo- 
watt-hours per  lamp  per  annum  per  customer.  The  commercial 
district  varies  with  the  different  kinds  of  business. 

E.  J.  Fowler. 

X  19.  (a)  In  a  city  of  280»000  people,  liow  much  per  capita 
should  be  earned  from  lighting  and  small  poiver  consumers?  (b) 
How  many  16-cp  lamps  connected  per  capita? 

X  20.  What  is  a  fair  percentage  of  business  connected  to 
business  removed  from  your  circuits?  In  other  words,  for  every 
100  16-cp  equivalents  connected  to  the  system,  how  many  16-cp 
equivalents  are  lost? 

For  every  100  16-cp  equivalents  put  on  our  system,  39  16-cp 
equivalents  are  cut  off.  The  reason  for  this  large  percentage 
of  cutoffs  is  that  75  per  cent  of  these  cutoffs  is  on  account  of 
seasonable  business,  change  of  location  and  discontinuing  busi- 
ness ;  25  per  cent  is  lost  through  competition,  dissatisfaction  and 
non-payment  of  bills. 

E.  W.  Uoyd. 

•  X  21.  What  percentage  of  yearly  increase  may  fairly  be  ex- 
pected In  the  total  horse-poiver  of  motors  In  connected  Installa- 
tions?     How  much  horse-poiver  have  you  now  connected? 

Our  increase  for  1905  was  85  per  cent. 

Douglass  Burnett. 
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X  22*  (a)  How  many  companies  in  this  country  exceeded  125,- 
000  16-cp  equivalents  Increase  in  connected  Installation  in  19067 
(b)  What  %vas  your  Increase  last  year»  and  %vhat  the  population 
of  the  territory  served? 

(b)  Light 273,120   i6>cp  equivalents 

Power 241,820    *•  '*  " 

Railway 294,550   **  **  ** 

809,490   16-cp  equivalents 
Population^served,  2,300,500. 

E.  #•  Pdnvler. 
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Y  1.  Will  it  pay  to  put  in  a  special  meter  for  celling  fans 
for  a  few  months?  Is  It  not  impractical  to  operate  such  motors 
and  lights  on  the  same  meter  and  give  a  fair  rate?  Lights  are  on 
only  a  few  hours  in  summer,  %vhlle  celling  fans  may  be  24-hour 
service  In  some  cases. 

It  IS  thoroughly  practical  to  operate  ceiling  fans  and  lights 
on  the  same  meter,  and  a  sliding  scale  of  rates  would,  no  doubt, 
solve  the  problem  in  the  way  of  a  fair  rate  for  long-hour  users. 

4.  H.  Enright 

Yes ;  install  a  meter. 

Franic  W.  Smith. 

With  our  two-rate  system  of  charging,  we  figure  the  cus- 
tomer gets  his  fan  on  the  half-rate,  and  an  extra  meter  would  be 
unnecessary. 

Bennington  Electric  Co. 

We  operate  both  on  same  meter. 

The  Pueblo  and  Suburban  Traction  and  Lighting  Co. 

I  think  it  does  not  pay  to  put  on  a  special  meter  for  ceiling 
fans  during  the  summer.  The  customer  is  afraid  the  bill  will 
run  too  high  and  will  not  use  the  fan.  It  might  be  practical  to 
operate  these  fans  and  lighting  on  the  same  meter  if  the  amount 
of  lighting  could  be  estimated  from»the  customer's  bills  of  the 
same  month  a  year  ago,  making  a  special  rate  on  the  extra 
current  used  by  the  fans. 

Fred  Leslie. 
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We  should  not  consider  that  it  would  pay  to  put  in  special 
meters  for  ceiling  fans  for  a  few  months  unless  the  installation 
were  a  very  large  one.  We  have  allowed  customers  to  connect 
such  fans  to  the  power  meter  if  they  had  one,  or,  as  I  say  above, 
if  the  installation  be  large  enough  we  will  sign  up  this  business 
at  the  power  rates. 

E.  W.  Uoyd. 

It  is  advisable  to  make  special  fan  contracts  for  introductory 
or  advertising  purposes — that  is,  to  use  fan  service  as  a  leader. 
The  fan  contracts  should  be  made  for  a  period  of  three  months, 
subject  to  continuation  thereafter  until  written  notice  shall  be 
given  by  either  party,  and  the  customer  should  pay  the  cost  of 
connection,  also  monthly  minimum  charge.  The  contract  should 
stipulate  that  in  the  event  of  its  being  replaced  during  its  term 
by  a  regular  yearly  contract  for  lighting  or  power  service  of  the 
same  class  current,  then  the  minimum  charge  would  be  modified 
to  the  regular  minimum  charge,  if  any,  and  the  amount  paid  for 
connection  be  credited  to  the  customer.  The  rate  should  be  the 
basic  lighting  rate.  If  you  have  a  two-rate  or  long-hour  form 
of.  contract,  the  addition  of  the  fans  on  a  customer's  regular 
lighting  meter,  or  the  extension  of  a  fan  contract  into  a  regular 
lighting  or  power  agreement,  will  secure  to  the  customer  a  just 
and  equitable  rate,  dependent  upon  the  conditions  of  use  of  the 
current. 

Douglass  Buraett 

Y  2.  Should  celling  fans  be  operated  on  meter  or  flat  rate? 
Should  a  special  rate  be  made  for  celling  fans  on  account  of  long- 
hour   service? 

We  have  them  both  ways.  We  charge  $5.00  per  month, 
net,  for  a  ceiling  fan,  otherwise  give  power  rates  on  meter. 

Ludwig  Kemper. 

Ceiling  fans  should  be  handled  the  same  as  blower  fans. 
Put  them  cMi  a  contract  basis,  as  it  is  easily  figured  how  much 
current  they  will  consume  when  you  know  absolutely  how  many 
hours  each  day  they  are  operated.  A  meter  should  be  placed 
to  record  the  current  they  consume  as  a  check.  If  they  are 
operated  during  the  day  when  the  peak  is  not  on,  they  should 
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be  given  a  special  rate  for  daytime  only,  and  these  hours  should 

be  .figured  this  way. 

Wm.  M  Lewis* 

We  btliev^  eeiUng'  fans  wiU  produce  more  revenue  on  a 
flat-rate  basis  than  on  a  meter  system ;  there  are  rare  cases  where 
a  custonaer  is  compelled  to  use  the  fan  where  the  income  on  the 
meter  will  be  greater.  There  are  more  cases,  however,  where 
customers  who  have  ceiling  fans  would  fail  to  use  them  to  any 
extent  on  account  of  being  afraid  of  meter  measurement.  A 
special  flat  rate  should  be  made  on  account  of  long  hours,  and 
also  on  account  of  the  fact  that  the  fan  business  is  summer 
business  and,  as  a  rule,  requires  some  special  inducement  to  bring 
about  the  general  use  of  fans. 

Fred  Leslie* 

Ceiling  fans  should  be  operated  on  a  meter  rate,  and  pref- 
erably on  the  same  contract,  meter  and  service  as  the  lighting. 
A  special  rate  on  account  of  long-hour  service  should  not  be  made 
for  ceiling  fans,  but  the  long-hour  condition  should  be  taken 
care  of  by  such  two-rate  or  long-hour  form  of  contract  as  you 
may  apply  in  your  regular  business.  It  should  be  noted  that  the 
.lights  will  probably,  operate  at  long  hours  in  the  winter  and  the 
fans  in  summer,  so  that  the  tendency  of  this  policy  will  be  to 
secure  a  uniform  current  consumption  from  any  individual  cus- 
tomer throughout  the  year,  if  not  to  actually  increase  the  summer 
load,  which  is  a  condition  very  much  to  be  desired.  Fans  are 
generally  used  for  day  and  evening  service,  while  lights  are 
often  limited  to  evening  use.  This  is  the  justification  for  the 
policy  outlined.  Further,  the  fans  will  go  on  the  same  trans- 
former if  alternating  current  is  used  for  lighting  purposes,  and 
there  will  be  a  saving  in  that  respect. 

Douglass  Buraett*. 

Should  have  a  meter  on  ever)rthing.  Fans  should  be  on 
meter  rates.  If  fans  are  operated  for  long  hours  and  throughout 
the  year  they  should,  of  course,  be  entitled  to  a  low  rate ;  but  if 
used  only  in  the  summer,  even  though  operated  long  hours,  they 
would  not  be  entitled  to  as  low  a  rate. 

F.  Ellwood  Smith. 

(a)  A  meter  is  the  only  protection  the  company  has  on 
the  premises  of  the  consumer.     It  is  only  fair  and  reasonable 
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that  the  consumer  should  pay  for  what  he  uses.  Meters  are  used 
for  two  purposes;  one  to  overcome  the  long  prejudice  against 
meters,  and  the  other  to  measure  the  current.  The  only  excep- 
tion would  be  for  24-hour  service;  then  they  could  be  given  a 
flat  rate. 

Harold  4.  Buell. 

Y  8*  How  many  fans  should  be  contracted  for  before  start- 
Jng  a  circuit,  and  Iff  on  a  meter  basis,  %vliat  percentage  off  increased 
revenue  from  lights  already  Installed  can  be  figured  on? 

There  is  no  hard-and-fast  rule  that  can  be  applied  in  cases 
of  this  kind.  However,  as  a  general  proposition,  the  party  who 
desires  to  be  guaranteed  a  paying  load  before  putting  on  a  day 
circuit  will  never  start  one.  Have  started  in  two  different  towns 
with  as  few  as  40  fans.  In  starting  a  day  circuit  I  believe  it 
best  to  sell  appliances  at  cost,  install  a  limited  number  free  of 
charge,  and  make  a  strong  effort  to  secure  power  business  from 
the  start.  The  increase  from  lighting  will  not  cut  much  of  a 
figure  during  the  summer;  in  the  winter  it  will  be  from  six  to 
eight  per  cent. 

i.  H.  Enright 

Y  4.  How  ffar  south  must  a  station  be  located  to  ivarrant 
operating  a  day  circuit  ffor  ffan  service? 

Y  8.  As  the  current  consumption  off  a  good  desk  fan  Is  so 
low.  Is  It  advisable  to  advocate  high  efficiency  ffor  such  apparatus? 

Sell  fans  of  the  highest  possible  efficiency  consistent  with 
good  mechanical  design. 

E.  C.  StaM,  4lr. 

Y  6.    Is  It  good  practice  ffor  a  lighting  company  to  sell  motors? 

We  get  better  results  by  selling  motors  ourselves,  as  in  this 
way  we  can  see  to  it  that  our  customer  gets  a  good  motor. 

Ludwig  Kemper. 

We  think  so— to  insure  a  good  article  and  to  see  that  it 
is  kept  in  good  running  order  by  occasional  or  periodic^ 
supervision. 

C.  R.  Price. 
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I  feel  that  it  is  good  practice  under  proper  conditions  for  tb« 
company  supplying  current  to  sell  motors,  for  under  these  con- 
ditions their  employees  will  tend  to  familiarize  themselves  with 
the  motor  characteristics,  capabilities  and  adaptations;  other- 
wise they  will  pay  less  attention  to  them.  It  is  seldom  that  a 
motor  is  installed  without  consultation  with  some  of  the  station 
employees,  as  othei-wise  the  purchaser  would  be  unable  to  secure 
the  proper  information  to  enable  him  to  place  order  intelligently, 
therefore  the  central  station  has  available  the  unsolicited  oppor- 
tunity to  further  its  own  interests  to  the  advantage  of  the  cus- 
tomer. The  dealer's  sole  interest  in  the  matter,  in  most  cases, 
is  his  profit  on  the  sale,  and  the  larger  the  motor,  the  larger  the 
profit.  His  interest  in  the  adaptability  of  the  purchased  motor 
is  much  less  vital  than  is  the  central  station's.  On  the  other 
hand,  every  dealer  who  can  be  interested  in  the  sale  of  motors 
adds  another  solicitor  to  the  station  without  any  increase  in  ex- 
pense. It  is,  therefore,  in  the  line  of  good  judgment  for  the 
central  station  to  make  a  working  agreement  with  every  ccm- 
cem  in  his  territory  that  has  facilities  for  marketing  motors,  or 
other  current-consuming  devices,  whereby  the  dealers  will  profit 
by  inducing  the  prospect  to  deal  with  the  central  station.  Let  me 
illustrate  this  by  selecting  a  commimity  in  which  is  established 
a  live  central  station,  prepared  to  furnish  current  on  an  economi- 
cal basis  for  any  electric-current-consuming  device.  There  are 
located  in  this  community  two  hardware  dealers,  two  concerns 
engaged  in  general  electric  supply  and  wiring  business,  a 
concern  selling  gas  and  electric  fixtures,  a  stove  store,  a  tin  store, 
four  leading  grocery  stores  and  a  half-dozen  cigar  stores.  A 
representative  of  the  central  station  (the  manager,  if  you  please) 
calls  upon  the  representatives  of  these  seventeen  concerns  and 
explains  to  them  that  the  success  of.  his  business  is  dependent 
on  the  purchase  and  use  by  the  community  of  goods  that  the 
dealer  has  always  felt  it  unwise  to  carry  in  stock,  as  the  volume 
of  business  would  not  insure  an  equitable  return  on  the  invest- 
ment, the  success  of  which  would  depend  largely  upon  tedmical 
knowledge  not  available.  The  central-station  repritstntative 
assumes  the  position  that  it  is  the  appreciation  of  these  conditions 
which  warrants  his  call,  and  arranges  with  the  dealer  to  act  as 
his  agent.  He  purchases  and  supplies  each  with  samples  of 
such  current-consuming  devices  as  are  applicable  to  his  individual 
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business,  such  as  small  motor,  faa.  motor,  flat-iron,  coffee 
percolator,  chafing  dish,  curling  iron,,  corn  popper,  cooking 
devices,  cigar  lighter,  and  so  forth.  He  makes  arrangements  to 
carry  a  small  stock  of  these  goods  to  enable  him  to  fill  orders 
promptly,  and,  not  wishing  himself  to  profit  irora  the  sale  of 
these  devices,  allows  the  agent  the  difference  between  the  net 
purchase  price  and  the  retail  price,  and  protects  him.  The  dealer, 
as  he  gains  experience  in  the  line,  effects  sales,  or,  in  case  ques- 
tions arise  with  which  he  is  unable  to  cope,  refers  the  prospect  to 
the  central  station,  which,  in  effecting  a  sale,  credits  the  dealer 
with  his  commission.  In  the  event  of  a  prospect  coming  direct 
to  the  central  station  to  purchase  a  motor  or  other  piece  of 
apparatus  and  not  taking  kindly  to  being  referred  to  a  dealer, 
sell  him  and  divide  the  profit,  crediting  a  proportionate  part  to 
each  agent.  To  be  sure,  this  is  easy  money  for  the  dealers  and 
it  won't  take  them  long  to  realize  it,  and  it  will  be  easy  to  the 
station.  Besides  the  business  derived,  you  have  seventeen  earnest 
friends  in  the  community,  meeting  most  of  the  inhabitants,  whose 
interest  it  is  to  impress  on  everybody  what  a  public  benefactor 
the  station  is;  it  makes  the  city  contract  come  easier,  it  makes 
all  your  business  relations  pleasanter,  and  it  increases  your 
output.    Think  it  over. 

Chas.  B*  Burleigh. 

Yes,  practically  at  cost. 

J.  A*  Lane. 

As  you  are  more  interested  than  any  one  else  in  securing  a 
day  load,  by  all  means  yes. 

J.  H.  EnrighL 

I  believe  it  is. 

P.  C.  Sargent. 

In  small  plants  it  is  usually  necessary  to  do  so  in  order  to 
get  the  business. 

R.  H.  Garrison. 

Yes. 

The  Pueblo  and  Suburban  Traction  and  Lighting  Co. 
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Yes.  No  contractor  has  the  same  interest  in  following  up 
power  business  as  has  the  central  station.  But  don't  make  the 
mistake  of  selling  at  cost.  Cheapness  alone  is  not  a  good  argu- 
ment, and  motors  may  be  sold  at  a  fair  profit  and  still  compare 
favorably  in  price  with  gas  or  steam-engine  installations. 

When  the  central  station  sells  motors  it  should  have  the 
wiring  done  by  the  local  contractors,  even  when  the  motors  are 
installed  free. 

Have  it  understood  that  when  a  contractor  turns  over  to 
you  an  order  for  a  motor  that  contractor  gets  the  job  of  installing 
the  motor. 

E.  C.  Stahl,  Jr. 

We  have  found  it  good  practice  to  sell  motors,  provided 
the  best  possible  motor  is  sold  at  a  reasonable  profit  and  on  terms 
that  will  enable  a  small  customer  to  get  started  without  too  large 
an  original  investment.  As  a  rule,  where  local  contractors  sell 
motors'  they  are  much  more  likely  to  deal  in  an  inferior  motor 
and  to  get  the  same  price  for  it  as  for  the  high-gjade  machine. 
The  lighting  company,  knowing  the  conditions,  is  better  enabled 
to  furnish  exactly  what  is  needed  for  customers'  use. 

Fred  Leslie. 

We  have  made  it  a  practice  for  some  years  and  believe  it  is 
a  good  policy.  We  have  built  up  a  large  power  business  and, 
personally,  I  believe  it  has  been  due  to  some  extent  to  the  fact 
that  we  were  able  to  furnish  motors  and  install  them,  doing  the 
engineering  work  necessaiy  in  an  efficient  manner. 

E.  W.  Uoyd. 

It  is  good  practice  for  an  electric  company  to  sell  any  cur- 
rent-consuming appliance  that  the  customer  may  use.  Such 
equipment  can  be  sold  to  the  advantage  of  the  customer  and  of 
the  company  on  deferred-payment  (hire-purchase)  plan,  the 
monthly  payments  being  called  in  the  contract  "rental."  The 
customer  is  thus  acquiring  an  increased  equity  in  the  equipment 
and  is  likely  to  bestow  much  more  thoughtful  care  upon  its  use 
and  maintenance  than  if  the  appliances  were  loaned. 

Douglass  Burnett. 
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Yes,  in  order  to  insure  prompt  delivery. 

F.  Ellnfood  Smith. 

No,  because  the  company  does  not  obtain  the  hearty  co- 
operation of  the  manufacturers  and  agents  handling  motors.  It 
would  also  be  an  additional  expense. 

H.  U  Montgomery. 

Yes,  for  the  reason  that  the  consumer  could  be  approached 
with  a  fixed  price.  The  company  handles  other  forms  of  appli- 
ances, and  I  can  not  see  how  it  would  be  more  expensive  to 
handle  motors  than  transformers. 

Harold  J.  Buell. 

Y  7.  Does  the  Introduction  off  a  fan  or  small  motor  ffor  a 
spcdal  purpose  usually  act  as  an  entering  nvedge  ffor  lighting  busi- 
ness? 

We  have  not  found  them  of  much  help  in  securing  lighting 
business. 

Ludwig   Kemper. 

I  believe  so— use  begets  use. 

C.   R.  Price. 

Yes. 

i.  H.  Enright. 

I  believe  it  does,  as  some  people  are  so  sceptical  that  until 
they  are  obliged  to  have  a  piece  of  apparatus  they  do  not  know 
the  real  benefit  obtained  from  its  use. 

F.  C.  Sargent. 
It  does  in  the  majority  of  cases. 

R.  H.  Garrison. 

We  think  so. 

The  Pueblo  and  Suburban  Traction  and  Lighting  Co. 

The  fan  or  small  motor,  or  any  other  class  of  electrical 
equipment  that  can  be  introduced,  is  a  good  solicitor  for  light- 
ing business  and  for  the  other  uses  of  electricity. 

Fred  Leslie. 

The  intent  of  the  fan  policy  outlined  in  my  replies  to  Y  i 
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and  Y  2  is  not  only  to  provide  for  the  summer  fan  business 
that  may  be  secured,  but  also  to  provide  an  entering  wedge  for 
the  regular  service,  which  does  not  require  the  special  attention 
demanded  of  the  summer  contracts. 

DwiMUlen  Burnett* 

It  does.  Our  fan  and  power  rates  usually  make  friendly 
consumers  who  are  willing  to  listen  to  any  new  proposition. 

»  Clifford  Br«w«« 

Y  8.  is  the  Installation  off  small  motors  on  residence  drcnlla 
desirable  or  profitable? 

Yes,  for  the  same  reason  as  given  in  answer  to  preceding 
question. 

C.   It   Price* 

It  is  both  desirable  and  profitable,  but  to  give  satisfaction 
the  motors  should  be  used  during  daylight  hours  only. 

H.  Clyde  Parrlsh* 

I  think  this  business  is  desirable  and  profitable,  as  the 
current  required  is  generally  used  during  the  daytime  and  not 
on  peak  load. 

P.  C.  Sargent. 

Only  for  popularizing  the  use  of  electricity. 

The  Pueblo  and  Suburban  Traction  and  Lighting  Co. 

Small  motors  in  the  residence  districts  are  profitable  not  so 
much  because  of  the  amount  of  current  used  as  because  of  the 
additional  business  gathered  in  on  their  account. 

Fred  Leslie. 

We  allow  the  installation  of  small  motors  on  residence 
circuits,  and  believe  it  is  profitable  business  and  that  it  has  a 
tendency  to  advertise  the  use  of  electricity  for  different  purposes* 

E.  W.  Lloyd. 

Yes,  for  it  not  only  adds  to  our  income  but  popularizes  the 
use  of  electricity.  The  motors  should  be  of  such  size  and  con- 
struction and  used  in  such  a  manner  as  not  to  interfere  with 
good  lighting  service. 

P*  Cllwood  Smith. 
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It  depends  a  great  deal  upon  local  conditions.  It  is  the 
aim  of  the  central  stations  to  have  an  evenly-balanced  load  and 
where  these  motors  are  installed  they  must  be  thrown  off  the 
circuit  at  5  o'clock,  thus  not  interfering  with  the  lighting  load. 
In  this  way  they  are  both  desirable  and  profitable. 

A.  W.  Hahn. 

Yes ;  it  increases  the  day  load. 

•     W.  A.  Carter. 

Y  9*  Is  It  not  foolish  to  aeN  motorst  such  aa  family  sewing- 
machine  motors,  at  cost  %vhen  the  possible  revenue  Is  very  low? 

With  other  service,  every  little  helps. 

C.   It   Price. 

Yes.    Motors  of  all  kinds  should  be  sold  at  a  nominal  profit. 

i.  H.  Earight 

It  certainly  is  foolish  to  sell  at  cost  any  apparatus  having 
as  small  consumption  of  "juice"  as  sewing-machine  motors.  It 
would  pay  the  central  station  better  to  give  away  flat-irons  free 
of  charge  than  to  sell  sewing-machine  motors  at  cost 

Edivard  Peterson. 

See  answer  to  Y  8. 

F.  €•  Sargent. 

I  consider  it  so. 

£•  K.  Davenport 

Small  motors  popularize  the  use  of  electricity. 

The  Pueblo  and  Suburban  TracHon  and  Lighting  Co. 

Do  not  believe  it  is  good  policy  to  sell  small  motors  at 
actual  cost,  but  if  they  can  be  installed  at  a  small  profit  they  are 
surely  a  good  booster  for  more  business,  and  what  little  current 
is  consumed  is  used  in  the  daytime  and  scarcely  ever  during  the 
pegk  load. 

Fred  Leslie. 

We  do  not  think  it  necessary  to  sell  small  household  motors 
at  cost,  as  we  can  just  as  well  sell  them  at  a  small  margin  of 
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profit.  We  believe  in  pushing  this  line  of  business  because  every 
article  using  electric  current  helps  to  advertise  our  business  and 
increase  our  revenue. 

E.  W.  Uoyd. 

Personally,  I  do  not  think  it  is  foolish,  as  they  come  on  the 
day  load  and  are  therefore  good  business ;  they  also  lead  to  other 
business. 

£•  M*  Jackson* 

Y  10.  Iff  the  revenue  from  residence  motors  does  not  pay*  do 
the  Indefinite  benefits  urarrant  the  trouble  off  Introduction*  and  what 
are  these  benefits? 

Within  reason,  yes. 

C*  R.  Price. 

Believing  that  electric  appliances  will  in  the  end  bring  a 
large  revenue  to  companies  from  residence  customers,  the  writer 
thinks  that  anything  that  will  serve  to  make  electricity  popular 
in  the  household  is  worth  spending  time  and  money  upon  to  get 
it  introduced.  It  should  lead  to  the  sale  of  other  appliances 
that  will  bring  in  better  returns. 

Alex*  J.  Campbell* 

The  revenue  from  residence  motors  must  pay  something, 
and  as  they  induce  a  more  general  use  of  electricity  in  the  home, 
the  trouble  of  putting  them  out  is  surely  warranted. 

Fred  Leslie. 


We  believe  the  revenue  from  residence  motors  does  pay,  not 
necessarily  the  income  from  a  particular  motor,  but  from  the 
fact  that  any  article  using  electric  current  is  a  good  advertiser 
and  helps  increase  the  business  in  other  directions. 

E*  W*  Lloyd* 

Yes,  because  you  make  electricity  popular  with  the  ladies 
and  attractive  to  the  men  when  they  are  at  home  and  free  from 
business  cares. 

F.  Ellwood  Smith. 

Y  1 1  *  Is  any  station  making  a  successful  campaign  for  In- 
troducing  small  motors  for  washing   machines  In   residences?     As 
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this  would  save  an  actual  outlay  In  labor  each  week.  It  should  be 
an  Interesting  application  If  practicable. 

This  has  been  done  in  Altoona,  Pa. 

C.  It  Price. 

It  is  practical  to  run  a  small  washing  machine  by  motor, 
and  the  arrangement  makes  a  very  satisfactory  rig,  from  the 
user's  standpoint.  But  the  receipts  from  sale  of  "juice"  are  so 
small  that  it  is  not  worth  bothering  with  from  the  central- 
station  man's  point  of  view. 

Edward  Peterson. 

We  ran  an  advertisement  in  the  newspapers  for  a  few  days 
and  received  from  this  source  a  great  many  inquiries,  which 
we  turned  over  to  the  "1900  Washer  Company,"  whose  machine 
we  were  advertising.  This  was  some  four  or  five  months  ago, 
and  we  still  receive  inquiries.  I  understand  that  quite  a  number 
of  machines  were  sold  from  these  replies.  The  reason  for  the 
large  number  of  inquiries  is  due  to  the  fact  that  we  advertised 
it  would  cost  15  cents  per  month  per  tub,  and  that  the  motor 
could  be  used  both  for  running  the  washing  machine  and  for 
turning  the  wringer. 

E.  W.  Uoyd. 

V  12.  What  special  line  off  motors  has  been  ffound  easiest  to 
introduce  %vhen  starting  a  motor  campaign?  What  line  does  your 
canvasser  And  easiest  to  talk*  and  what  points  seem  to  appeal  most 
to  the  customer— convenlencct  economy  or  comffort? 

Economy  is  the  best  talking  point,  but  after  using  a  motor 
for  a  while  the  owner  is  generally  willing  to  state  that  conveni- 
ence, cleanliness  and  comfort  are  also  well  worth  something. 

J.  H.  Enright 

We  have  found  the  best  possible  motor  that  can  be  obtained 
is  the  easiest  one  sqld  to  our  consumers,  as  it  can  be  operated  with 
economy  and  convenience  and  very  seldom  gives  any  trouble. 

Fred  Leslie. 

Y  18.  Should  a  central  station  rent  electric  motors,  and.  If 
so,  fhould  this  ;apply  only  to  large  slzest  or  should  It  also  apply 
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to  fan  motors  and  celling  fans*  which  are  used  for  only  a  few  weeks 
or  months  In  a  year? 

No. 

J.  A*  Lane. 

I  do  not  believe  it  is  good  policy  for  a  central  station  to  rent 
motors  or  any  apparatus.  It  is  an  expensive  business  to  take 
care  of,  from  the  writer's  experience,  and  has  not  been  found 
desirable. 

F.  C.  Sargent 

Renting  motors  should  apply  only  to  the  larger  sizes. 

£•  R.  Davenport. 

Where  we  rent  small  motors  we  charge  as  rental  one- twelfth 
of  the  cost  of  the  motor  per  month. 

The  Pueblo  and  Suburban  Traction  and  Lighting  Co. 

Think  it  good  policy  at  times  to  rent  electric  motors,  espe- 
cially large  sizes,  but  not  fan  motors  and  ceiling  fans.  The 
revenue  derived  from  the  use  of  the  motors  should  determine  the 
policy  of  renting  them.  The  revenue  from  fan  motors  is  small 
and  the  depreciation  on  them  is  great,  which  would  prohibit 
renting  them  for  any  reasonable  amount. 

Fred  Leslie. 

We  rent  electric  motors  for  short  periods,  either  for  the 
reason  that  there  is  a  delay  in  furnishing  new  motors  and  we 
wish  to  get  the  business  on  our  circuits,  or  to  make  a  demonstra- 
tion as  to  the  cheapness,  reliability  and  general  convenience  of 
electric  power.  We  do  not  rent  fan  motors  or  ceiling  fans,  as 
we  have  not  been  able  to  figure  out  how  this  would  be  a  paying 
proposition,  especially  in  the  North. 

E.  W.  Lloyd. 

Yes,  under  the  proper  restrictions  and  guarantees.  Rentals 
should  be  used  as  a  means  to  sell  the  motors.  I  do  not  think  it 
is  advisable  to  rent  a  motor  for  an  indefinite  time. 

F.  Ellwood  Smith. 

If  local  dealers  can  not  carry  necessary  investment  in  motors 
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for  rental  purposes,  central  station  shoull  do  so.    It  assists  gjeatly 
in  obtaining  power  business. 

B.  J.  Denman. 

Y  14.  What  effect  would  free  ivlring  have?  Would  It  be  any 
Inducement  to  prospective  customers? 

We  think  it  would. 

S.  A*  Lane. 

We  have  found  it  successful. 

The  Pueblo  and  Suburban  Traction  and  Lighting  Co. 

Free  wiring  would  be  an  inducement  to  a  few  customers, 
but  do  not  think  it  good  policy,  as  the  consumer  is  likely  to 
believe  that  the  company  would  not  do  the  wiring  if  it  did  not 
expect  to  get  back  the  cost  thereof  in  a  short  time  from  the 
sale  of  current. 

Fred  Leslie. 

I  believe  the  effect  of  free  wiring  would  be  detrimental  to 
the  net  receipts  of  any  company,  for  the  reason  that  many  con- 
tracts would  be  obtained  that  would  be  discontinued  in  a  short 
time.  It  would  help  obtain  contracts,  but  of  the  unprofitable 
kind,  because  people  who  can  not  pay  for  wiring  can  not  pay  for 
current. 

H.  Zimmerman. 

Y  18.  Would  not  free  wiring  of  houses*  and  so  forth*  greatly 
Interfere  ulth  the  local  contractors  and  Jeopardize  the  company's 
Interests? 

Probably  to  a  great  extent. 

J.  A*  Lane. 

It  has  been  our  experience  that  the  contractors  are  inactive 
in  furthering  central-station  interests — except  in  new  buildings. 
In  order  to  get  the  business  of  the  old  houses  we  found  it  neces- 
sary to  wire  them,  and  did  not  consider  the  contractors,  nor  did 
we  experience  any  jeopardizing  of  our  interests. 

The  Pueblo  and  Suburban  Traction  and  Lighting  Co. 

Free  wiring  would  cause  an  ill-feeling  among  the  contractors, 
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and  the  company's  interests  would  suffer  a  great  deal  more  than 
the  benefit  derived  from  the  free  wiring.  Good  contractors  are 
generally  business-getters  and  can  boost  the  company's  interest 
as  much  as  the  solicitor  can. 

Fred  Leslie. 

Yes,  because  the  contractors  will  not  give  their  hearty  co- 
operation, and  it  would  be  better  for  the  company  to  allow  the 
contractors  to  do  the  wiring. 

J.  F.  Fugazzl. 

Y  16*  How  do  you  encourage  window  llghtlngy  outlining  of 
bulidlngst  and  u^e  of  decorative  signs? 

We  allow  an  extra  lo-per  cent  discount  on  same,  provided 
they  are  burned  every  night  until  11  o'clock  or  later. 

Ludwig    Kemper. 

Flat  rates  controlled  by  oiirselves. 

The  Pueblo  and  Suburban  Traction  and  Lighting  Co. 

Window  lighting  is  encouraged  by  special  advertising  and 
our  own  office  window.  The  use  of  decorative  signs  is  encour- 
aged by  a  special  rate  for  sign  lighting,  by  furnishing  signs  at 
cost  to  the  consumer,  and  by  special  advertising  freely  used  by 
the  company. 

Fred  Leslie. 

We  have  a  regular  rule  for  the  installation  of  lights  in  win- 
dows in  the  outlying  districts,  as  follows:  We  wire  the  top  or 
side  lights  in  windows,  furnishing  Wheeler  reflectors,  or.  their 
equivalent  in  other  reflectors,  and  agree  to  paint  a  lo-inch  single- 
line  sign  across  the  front  of  said  windows.  This  does  not  apply 
to  signs  in  doorways  or  on  the  side  of  the  building  where  no 
lights  are  used.  The  consumer  pays  the  company  $1.00  per 
lamp  for  the  wiring,  and  agrees  to  guarantee  a  net  minimimi 
monthly  bill  of  25  cents  for  each  light  so  wired  on  a  concessional 
basis  for  one  year.  This  price  does  not  include  the  city  inspec- 
tion. If  the  consumer  wishes  trough  lighting  the  price  is  $1.50 
per  light,  not  including  city  inspection.  We  furnish  signs  of 
three  different  designs  free  on  a  flat  rate  per  week,  taking  con- 
tracts on  a  two-year  basis,  charging  5  cents  per  lamp  per  night 
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from  dusk  to  ten  o'clock  for  2-cp  lamps,  and  6.5  cents  per  lamp 
per  night  from  dusk  to  twelve  o'clock.  This  has  enabled  us  to 
build  up  a  very  lucrative  sign  business,  which  is  increasing  very 
rapidly. 

E.  W.  Uoyd. 

Appeal  to  the  merchants'  pride  in  making  the  city  beautiful. 
I  believe  all  display  lighting,  even  if  put  in  for  decorative  pur- 
poses, is  installed  as  an  advertising  medium.  When  the  man- 
ager of  any  amusement  company,  park  or  gardens  puts  a  great 
deal  of  money  into  decorative  lighting,  he  puts  it  in  for  advertis- 
ing effect.  Instill  in  the  prospect's  mind  that  electric  display 
lighting  is  no  longer  an  experiment,  but  a  guaranteed  success. 
Quote  some  of  the  first-class  business  men  in  the  city  who  have 
attributed  their  success  in  a  great  measure  to  display  lighting. 
It  is  according  to  the  spirit  of  the  times,  up  to  date,  and  will 
return  money  to  his  pocket. 

6.  E.  Wtlllamson. 

Y  17.    Do  you  do  free  wiring  for  store  ivlndo«vs7 

Only  as  a  matter  of  competition. 

The  Pueblo  and  Suburban  Traction  and  Lighting  Co. 

The  answer  to  this  question  is  the  same  as  to  Y  16. 

E.  W.  Uoyd. 

Y  18.  Have  you  tried  the  plan  of  wiring  houses  and  other 
buildings  and  taking  payment  In  Instalments?     What  success? 

Yes,  sir ;  good  system,  especially  in  manufacturing  towns. 

Ludnlg  Kemper. 

Yes,  successfully.  The  applicant's  credit,  however,  is  always 
investigated. 

The  Pueblo  and  Suburban  Traction  and  Lighting  Co. 

Excellent  success  with  regard  to  any  class  of  wiring  o? 
equipment.    See  reply  to  Y  6. 

Douglass  Burnett. 
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Y  19«  Is  sufficient  care  and  interest  sho%vn  for  new  consumers 
after' they  have  once  been  obtained  7- 

We  go  to  just  as  much  trouble  to  please  a  customer  after  he 
is  secured  as  we  did  when  he  was  a  prospect. 

Ludwig  Kemper. 

Usually  not. 

J.  A«  Lane. 

No.  Satisfied  customers  are  the  most  valuable  asset,  con- 
sequently it  is  of  vital  importance  to  retain  them.  Let  the 
superintendent  or  agent  see  them  often.  Get  intimately 
acquainted  with  your  customers;  learn  their  wants;  use  every 
honorable  means  to  please  them,  and  a  feeling  of  mutual  confi- 
dence will  be  inspired,  eliminating  the  present  popular  prejudice. 

Chas.  6.  Cooi(. 

I  think  the  policy  of  most  central  stations  is  to  show  very 
little  interest  in  customers  after  they  have  once  been  obtained, 
but  it  is  a  well-known  fact  that  central-station  people  are  broad- 
ening out  very  much  in  their  ideas  upon  this  subject,  and  are 
displaying  much  more  interest  in  their  present  customers  than 
they  did  formerly,  which,  to  my  mind,  is  most  desirable,  as  your 
present  customers  can  assist  you  immensely  in  obtaining  new 
customers.  Only  by  displaying  an  interest  in  them  can  you 
keep  them  well  satisfied. 

F.  C.  Sargent. 

That  depends  on  the  company — ^also  on  what  your  judgment 
dictates  as  being  sufficient  care. 

^  Douglass  Burnett 

I  think  they  are  too  frequently  neglected. 

The  Pueblo  and  Suburban  Traction  and  Lighting  Co. 

Y  20.  What  Is  the  most  successful  method  used  to  meet  the 
competition  of  the  F.  and  P.  gasolene-lighting  system? 

We  have  found  GEM  units  and  other  high-efficiency  lamps  a 
great  help.  We  also  hammer  along  on  fire  danger,  insurance, 
odor,  and  mantle  cost. 

Ludnlg  Kemper. 
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We  have  been  successful  in  competing  with  gasolene  lighting 
by  the  use  of  Harter  clusters  and  tantalum  lamps.  The  clusters 
are  installed  free  of  charge  and  the  lighting  furnished  on  a  flat- 
rate  basis  at  a  cost  that  does  not  greatly  exceed  that  of  gasolene 
and  cost  of  keeping  up  the  system. 

Fred  Leslie. 

Y  21.  What  methods  do  you  use  to  close  doivn  Isolated  plants 
where  steam  heat  is  required? 

We  have  a  steam-heating  system  in  connection  with  our 
lighting  plant  and  have  found  that  by  furnishing  the  steam  heat 
at  our  regular  rates  we  are  able  to  close  down  most  of  the  isolated 
plants. 

Fred  Leslie. 

"  The  answer  to  this  question  would  fill  a  book.  It  requires 
men  of  experience,  the  proper  figures,  and  a  knowledge  of  the 
conditions.  In  all  large  cities  the  central-station  companies  have 
to  contend  with  this  competition,  and  a  perusal  of  the  bulletins 
of  any  of  the  large  central-station  companies  should  convince 
you  that  this  work  can  be  done  and  is  being  done  every  day. 

E.  W.  Lloyd. 

Y  22.  In  a  city  of  15,000  population  Is  2-phase  or  3-phase 
distribution  preferable? 

I  should  recommend  a  3-phase  distribution. 

F.  C.  Sargent 

Y  28.  What  Is  the  advantage  of  the  combination  of  an  Ice 
plant  %vith  an  electric  light  plant,  espedally  In  smaller  communi- 
ties? 

There  are  many  advantages  in  the  combination  of  electric 
light  and  ice  plants,  in  small  towns.  As  the  same  power  is  used 
for  both  plants,  the  operating  cost  is  only  slightly  higher  for 
both  plants  than  for  one,  and,  day  current  being  necessary,  the 
same  attendants  can  successfully  operate  both  departments. 

Union  Central  Lt.  and  Ice  Co. 

Y  24.  To  what  extent  Is  it  advisable  to  carry  the  practice  of 
iceeplng  spare  parts  on  hand?  Cite  instances  In  your  oivn  prac- 
tice* stating  equipment  and  parts  carried. 
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Y  28*  When  a  company  Is  supplying  both  gas  and  electricity  In 
a  given  district.  Is  It  better  to  have  a  superintendent  for  each  de- 
partment or  to  have  <Mie  man  for  superintendent  of  both  depart- 
ments? 

It  depends  on  the  size  of  the  company  and  the  ability  of  the 
man. 

C.  R.  Price. 

One,  if  a  small  town. 

J.  A.  Lane. 

I  believe  it  is  better  to  have  a  superintendent  for  each 
department.  In  nine  cases  out  of  ten,  it  would  tend  to  promote 
a  higher  efficiency  in  results. 

F.  C.  Sargent. 

Y  26.  Please  state  whether  any  member  has  Inaugurated  a 
successful  merit  system  to  keep  the  work  of  employees  at  a  high 
standard  of  efficiency  and  satisfaction.    Give  details. 

We  have  a  system  for  following  up  each  branch  of  the 
solicitor's  work.  Each  solicitor  is  given  a  quota  at  the  beginning 
of  the  year  which  he  is  expected  to  get.  After  the  power  solicitor 
has  contracted  75  per  cent  of  the  quota  he  receives  a  commission 
of  one  cent  per  i6-cp  lamp  equivalent,  and  in  addition  to  this 
50  cents  for  each  contract.  After  the  lighting  solicitor  has  con- 
tracted 80  per  cent  of  the  quota  he  receives  a  commission  of  one 
cent  for  each  i6-cp  lamp  equivalent  and  50  cents  for  each  con- 
tract. The  above  commissions  are  paid  in  addition  to  a  regular 
salary. 

Notwithstanding  the  fact  that  these  quotas  are  laid  out  on  a 
monthly  basis,  so  that  the  solicitor  has  an  object  to  work  for  each 
month,  a  maximum  is  set  which  the  solicitor  can  not  exceed. 
This  system  gives  us  a  check  on  what  the  solicitor  is  doing  at 
all  limes.  It  also  makes  the  solicitor  anxious  to  have  his  busi- 
ness connected  so  that  he  can  make  a  settlement  for  the  month 
and  get  the  money  due  him. 

We  know  that  this  system  greatly  reduces  our  unconnected 
contracted  business  and  puts  it  on  our  system,  whereby  it  becomes 
an  earning  power. 

Our  sign  solicitors  are  on  an  entirely  different  basis.    They 
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receive  a  salary,  and  in  addition  to  this  salary  they  receive  the 
first  week's  income  from  the  signs.  With  seveh  men  we  get 
approximately  100  signs  per  month,  and  these  signs  increase  our 
income  each  month  at  the  rate  of  $20,000  per  year. 

We  have  a  system  for  following  up  all  contracts  from  the 
time  they  are  turned  in  to  this  office  by  the  solicitors,  until  the 
time  the  customer  has  the  service  installed  complete.  This  is 
done  by  means  of  the  card  system.  On  the  back  of  a  card  is 
stamped  the  time  when  the  contract  is  turned  over  to  the  depart- 
ment that  has  the  duty  of  executing  the  order.  After  the  con- 
tract has  been  turned  in  to  the  contract  department  by  the 
solicitors,  the  clerk  goes  to  the  department  that  has  the  order  to 
execute,  to  find  out  when  connection  can  be  made.  This  is  put 
on  the  card  so  the  clerk  can  follow  it  up  on  that  date. 

We  also  have  a  system  whereby  each  telephone  call  is  made 
out  in  duplicate,  charging  it  up  to  the  solicitor,  who  is  to  execute 
this  call  and  follow  it  up  day  by  day. 

We  have  a  similar  system  for  following  up  all  letters  that 
come  through  the  mails.  The  letter  is  filed  under  the  solicitor's 
nanie  and  he  is  given  a  copy  of  the  details  in  the  letter.  If  these 
letters  are  not  reported  on  in  two  or  three  days,  a  second  notice  is 
sent  to  the  solicitor  asking  a  reason  for  the  delay.  The  solicitor 
receives  each  morning  a  copy  of  all  requests  for  cutoflFs  in  his 
district ;  he  is  expected  to  call  on  each  one  of  these  parties  and 
see  if  the  business  can  not  be  kept  on  the  system. 

It  is  the  policy  of  this  company  to  follow  up  everything,  so 
as  to  give  the  customer  the  best  of  service,  and  to  enable  the 
company  to  begin  to  receive  a  revenue  as  promptly  as  possible. 

E.  W.  Lloyd. 

Y  27.  is  the  electric  lighting  businesa  adapted  to  any  scheme 
of  profit-sharing  Kvlth  employees?  What  plan  Is  best?  What  has 
been   your   experience? 

Y  28.  Would  It  pay  large  companies  to  Invest  money  In  tim- 
ber  land  for  the  purpose  of  cultivating  trees  for  poles? 

Y  29.  What  can  be  done  to  promote  uniformity  In  Interpre- 
tation of  Insurance  rules  concerning  wiring  Installation,  by  inspec- 
tors  of  the  Underwriters'  Association? 

Apparently  nothing  by  central-station  men,  as  each  inspector 
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interprets  the  rules  according  to  his  own  conception  and  often 
according  to  circumstances,  we  find. 

J.  A*  Lane. 

Periodical  meetings  of  the  representatives  of  the  Under- 
writers* Association,  the  local  contractors  and  the  company,  at 
which  "talks"  may  be  had,  questions  asked  and  answered, 
insurance  rules  discussed  and  explained,  for  the  better  under- 
standing of  all  concerned. 

Chas.  6.  Cook. 

Y  30*  Assuming  a  residence  to  be  equipped  wills  concealed 
nviring  tliat  has  been  condemned  by  the  insurance  inspector,  and 
the  house  has  been  renvlred  entirely  independent  of  the  condemned 
system.  Is  there  any  valid  reason  why  a  certificate  should  be  refused 
until  the  old  nvlrlng  is  completely  removed? 

It  certainly  is  unreasonable  for  an  insurance  inspector  to 
demand  the  removal  of  old  and  unused  concealed  wiring  where 
the  building  has  been  recently  wired  in  an  approved  manner. 
This  is  in  many  cases  impossible,  and,  where  possible,  most 
expensive.  Of  course,  the  new  wiring  should  be  run  free  from 
the  old  wiring  and  carefully  insulated.  The  inspector  should 
be  content  if  the  old  wires  are  cut  off  close  to  the  outlet,  and  if 
possible  the  old  outlets  closed  up.  This  same  case  has  come 
within  my  experience,  but  the  chief  inspector  of  the  Under- 
writers showed  good  judgment  by  not  insisting  on  the  old  wiring 
being  removed  where  the  new  wiring  was  approved  and  the 
old  wiring  cut  out  absolutely. 

John   McFeeley. 

No. 

J.  A*  Lane. 

Z— LEGAL 

Z  I •  .in  case  you  have  am<Mig  your  printed  rules  one  like 
this — ^**if  ail  bills  are  not  paid  on  or  before  the  15th  day  of  the 
month  in  which  they  become  due,  service  will  be  cut  off  without 
notice*'— do  you  strictly  enforce  It?  If  not,  what  legal  bearing  would 
it  have  in  case  you  cut  out  a  customer  where  there  was  a  dis- 
pute or  controversy? 

Think  it  would  be  better  to  change  this  rule. 

C.  R.  Price. 
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I  do  not  believe  in  having  rules  that  are  not  enforced.  How- 
ever, such  rules  as  the  one  in  question  are  intended  as  a  protection 
against  dead-beats  and  those  who  refuse  absolutely  to  pay  a 
correct  bill.  It  is  poor  policy  to  cut  off  any  consumer  without 
notice,  and  when  it  is  done  the  company's  ground  should  be 
well  taken. 

J.  H.  Enright 

If  you  have  such  a  rule,  why  not  enforce  it  strictly,  but  with 
moderation?  For  example,  it  would  be  possible  to  send  a  man 
around  to  say  that  he  has  an  order  to  disconnect  the  meter,  but 
that  he  will  delay  doing  so  until  that  afternoon  or  the  next  day ; 
thus  giving  the  customer  a  chance  to  pay  his  bill,  while  the 
company  has  lived  up  to  its  rules  and  regulations.  It  is  doubtful 
if  any  rule  has  legal  force  unless  it  is  part  of  a  contract  signed 
and  agreed  to  in  advance  by  the  customer. 

Alex.  J.  Campbell. 

The  notice  on  our  bill  reads  "Service  may  be  cut  off." 

The  Pueblo  and  Suburban  Traction  and  Lighting  Co. 

Change  the  word  "will"  to  may. 

F.  Ellwood  Smtth. 

Z  2.  In  case  a  person  or  company  held  a  20-year  franchise 
and  at  the  expiration  of  Its  term  the  dty  refused  to  grant  a  new 
franchise,  could  the  cHy  compel  the  holder  to  cease  operations  or 
remove  the  lines  from  the  streets  without  compensation  7 

No. 

J*  IL  Lane. 

I  do  not  think  so.  If  your  franchise  has  expired  the  city 
is  under  no  further  obligations  to  you,  and  can  grant  your  com- 
pany or  some  one  else  another  franchise.  I  do  not  believe  it 
can  compel  you  to  suspend  operation,  as  such  a  course  would 
destroy  your  property,  and  our  courts  are  not  in  the  business 
of  legalizing  the  destruction  of  property. 

J.  H.  Enright. 

Z  3.  Assuming  that  the  operating  company  has  inspected  a 
wiring  Installation  and  approved  of  It,  and  a  fire  takes  place  caused 
by  current  from  the  company^s  lines,  what  would  i>e  the  company's 
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position?  Assaming  tliat  a  dty  officer  liad  passed  tiie  same  in- 
staiiation,  wouid  ttie  company  be  in  any  lietter  position  as  to  iia- 
bility  for  damages?  Simiiariy,  if  it  was  passed  by  an  Underwriter^* 
inspector? 

In  the  case  of  Guardian  Fire  Association  versus  Quebec 
Railway,  Light  and  Power  Company,  for  damages  from  a  fire 
by  a  breakdown  of  a  transformer,  the  insurance  company  lost 
the  case  because  the  lighting  company  proved  that  the  wiring 
of  the  building  destroyed  had  been  improperly  done  and  was 
not  according  to  regulations,  which  would  almost  indicate  that 
it  was  safer  not  to  approve  or  pass  wiring. 

It  N*  Robins. 

The  company  should  hardly  assume  the  responsibility  of 
passing  on  it.  It  would  help  the  situation  if  passed  by  an 
Underwriters'  inspector,  and  it  should  relieve  the  company 
entirely. 

J*  A*  L^ne* 
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!•  is  there  any  electrochemical  process  the  product  of  which 
could  be  manufactured  on  a  profitable  basis  by  electric  lighting 
companies,  utilizing  for  this  purpose  the  spare  capacity  available 
at  low-load   hours? 

2.  Give  average  wages  of  chief  engineer,  assistants  and  ffre* 
men  In  500-l(w  to   800-kw  plants— especially  in   middle  states. 

Chief  engineer,  $65  to  $75;  assistant  engineer,  $55  to  $60; 
firemen,  $45  to  $50.    All  for  labor  working  12-hour  shifts. 

Ludwig  Kemper. 

8.  is  it  customary  to  test  the  Insulation  resistance  of  house 
wiring  where  the  woric  Is  done  nvlth  approved  materials  and  In  a 
satisfactory  manner?  What  Is  the  best  type  of  instrument  for  such 
woric? 

It  is  customary  to  do  nothing  more  tlian  to  test  out  for 
grounds  and  short-circuits  with  a  magneto. 

John  Cyrus  IMstier. 
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4.    Does  alteraating  current  cause  electrolysis? 

Not  to  any  extent. 


J.  A*  Lane. 


Yes,  but  very  slight  as  compared  with  direct-current  elec- 
trolysis. This  subject  is  very  well  discussed  in  the  transactions 
of  the  American  Institute  of  Electrical  Engineers  for  February, 
1907. 

B.  £•  Morrow. 
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QUESTIONS 
A 

Ot..»T,oN  Buildings 

A  I  From  a  practical  viewpoint,  does  concrete  make  good  substation 
buildings? — ^p   3. 

A  2  Does  concrete  construction  pay  on  large  buildings  with  consider- 
able height? — p.  3. 

A  3  Is  concrete  piling  satisfactory?  How  docs  cost  compare  with 
wood  piling? — ^p.  4. 

A  4  Is  it  safe  to  do  concrete  work  in  the  winter-time  in  cold  climates? 
What  will  prevent  the  concrete  from  freezing  and  crumb- 
ling?—p.  4. 

A    5    What  kind  of  roof  is  advisable  for  a  fireproof  plant? — ^p.  6. 

A  6  Has  a  satisfactory  treatment  been  found  to  render  cement  floors 
dust- free  and  oil  and  waterproof? — p.  6. 

A  7  Under  what  circumstances  is  it  advisable  to  use  metal  window- 
frames  and  wired  glass  in  power-plant  construction? — p.  7. 

A  8  What  is  the  best  size  of  crushed  stone  to  use  in  12-inch  concrete 
tunnel- walls  supporting  roof  12  inches  thick  with  5- foot  span 
reinforced  with  expanded  metal  2  inches  from  bottom  of  roof- 
ing, the  whole  structure  designed  to  stand  4000  pounds  press- 
ure per  square  foot?  What  proportions  should  be  used  for  best 
construction  for  the  size  of  stone  chosen  ? — p.  8. 

A  9  When  installing  a  gate  in  salt  water,  covered  and  uncovered 
with  the  tides,  what  metal  should  be  used  for  the  guides,  and 
so  forth? — p.  8. 

A  10  What  is  the  probable  life  of  a  lo-inch  I-beam  exposed  on  one  side 
to  salt  water? — p.  8. 


Water- Wheels,  Water-Power,  Etc. 

B  I  As  a  general  proposition,  is  a  low-head  water-power  installation 
a  good  investment  for  driving  electric  generators,  as  compared 
with  a  steam  installation? — ^p.  9. 

B  2  Can  any  one  give  reasonably  accurate  figures  on  the  cost  of  main- 
taining a  low-head  water-power  installation  of,  say,  8  to  10- 
foot  head? — ^p.  11. 

B  3  What  is  a  fair  depreciation  allowable  on  a  low-head  water-power 
installation  of,  say,  8  to  10- foot  head? — ^p.  12. 

B  4  What  is  correct  average  cost  per  horse-power  per  year  of  repairs 
to  water-ivhcels,  flumes,  tail-races,  and  shafting  to  driving  gear, 
of  water-power  installations  of  low-head,  say  8  to  10  feet  ? — p.  12. 
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Ql'BsTIOM 

B  5  Suggest  scheme  for  the  prevention  of  anchor  ice  common  in  the 
rivers  and  streams  of  this  section  of  the  country  (Michigan), 
—p.  12. 

B  6  What  shall  we  do  to  prevent  ice  forming  on  inside  of  penstock 
during  cold  day  when  plant  is  idle,  then  thawing  on  a  warm 
day,  sloughing  oflF  and  clogging  the  wheels? — ^p.  13. 

C 

Feed- Water,  Heaters  and  Pumps 

C  I  In  taking  water  from  river  for  boiler-feed  pumps,  is  there  any 
standard  method  of  building  the  suction  inlet  so  as  to  obtain 
clear  water,  free  from  sand,  leaves,  and  so  forth  ? — ^p.  13. 

C  2  Boiler  feed- water  is  impregnated  with  tar  from  a  near-by  water- 
gas  plant  What  effect,  in  time,  will  the  tar  have  on  the  feed- 
pipe, pump,  valves,  boilers  and  engine  cylinders?  What  is  the 
best  method  of  extracting  the  tar  from  the  water? — p.  15. 

C  3  Explain  action  of  boiler  compound  when  placed  in  an  open  heater. 
How  should  it  be  fed  into  the  heater? — p.  16. 

C  4  Soda-ash  does  the  same  work  in  our  boiler  as  prepared  compound 
containing  soda-ash  and  common  salt.  Will  the  ash,  alone, 
have  any  injurious  effect,  and  if  not,  what  is  the  salt  for? — p.  18. 

C  5  In  good  practice,  what  percentage  of  the  total  power  generated  is 
required  for  operating — (a)  Circulating  pumps?  (b)  Air- 
pumps?  (c)  Oil-feed  pumps?  (d)  Exciters?  (e)  Coal-hand- 
ling apparatus? — ^p.  19. 

C  6  Does  gain  in  economy  by  use  of  economizers  compensate  for 
added  complexity  and  cost  of  repairs? — p.  20. 

C  7  What  has  been  the  experience  as  to  cost  of  maintenance  of 
economizers  per  boiler-horse-power  in  good-sized  installations? 
—p.  20. 

C  8  Are  recording  thermometers  sufficiently  accurate  to  justify  their 
use  in  recording  temperature  of  boiler  feed-water  when  ther- 
mometer is  placed  100  feet  from  and  15  feet  above  point  of  con- 
nection to  feed-pipe? — ^p.  20. 

C  9  Give  reference  to  best  literature  on  construction  and  operation  of 
centrifugal  pumps. — p.  21. 

D 

Fuel 
D    I    Has  anything  been   done   in  this   country,  outside  of  municipal 

plants,  in  the  use  of  garbage  as  fuel? — p.  21 
D    2    What  is  the  most  economical  method  of  generating  gas  for  power 

plants? — p.  21. 
D    3    State  value  of  oil  as  compared  with   wood   and  coal   for   fuel 

purposes. — p.  21. 
D    4    What  practical  results  in  economy  have  been  obtained  by  the  use 

of  a  mixture  of  bituminous  and  No.  3  buckwheat  coal? — ^p.  21. 
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Question 
D  5  The  Western  Electric  Company,  in  its  descriptive  catalogue  on 
Hawthorne  Works,  page  7,  makes  the  following  statement: 
"Carefully  executed  tests  in  Europe  show  that  nearly  30  per 
cent  of  the  heating  value  of  coal  is  lost  in  six  weeks  when 
exposed  to  the  air.  By  keeping  the  bins  flooded  the  company 
expects  to  reduce  the  losses  of  the  coal  to  approximately  two 
per  cent  of  its  heating  value  after  six  months  to  a  year  stor- 
age." Are  these  statements  verified  in  the  experience  of  the 
members  of  this  association? — ^p.  21. 


Boilers  and  Mechanical  Stokers 

E  I  In  the  case  of  two  return  tubular  boilers  of  about  100  horse-power 
each,  one  good  for  125  pounds,  the  other  for  85  pounds,  both 
well  set  (if  any  difference  the  125-pound  boiler  the  better), 
same  (foal  and  same  fireman,  only  one  boiler  used  at  a  time, 
the  125-pound  boiler  takes  about  one  pound  more  of  coal  per 
kilowatt-hour  than  the  85-pound  boiler.  What  is  the  reason? 
—p.  24. 

E  2  What  is  the  cheapest  method  of  holding  steam  on  boilers  as 
reserve  against  high-tension  transmission  breakdowns?  Banked 
fires  take  too  much  coal,  make  dirty  fires  and  allow  steam  to 
drop.  Small  auxiliary  boiler  piped  to  the  main  boilers  has  been 
suggested,  also  temporary  narrowihg-up  of  fire-box  of  boilers  so 
as  to  allow  of  small  live  fire  being  kept. — p.  25. 

E  3  Has  any  one  secured  any •  abatement  of  the  smoke  nuisance?  If 
so,  how  much,  and  how  was  it  accomplished? — p.  25. 

E  4  Has  any  one  made  any  special  changes  in  furnace  construction 
for  the  purpose  of  securing  smokeless  or  more  efficient  com- 
bustion? If  so,  what  were  the  changes  and  what  the  results 
obtained? — p.  30. 

E  5  Has  any  one  had  experience  with  boilers  baffled  in  a  manner  caus- 
ing the  combustion  gases  to  flow  in  contact  with  the  heating 
surface  in  any  way  differing  from  that  of  boilers  as  usually 
installed  by  manufacturers?  If  so,  how  was  the  baffling 
arranged  and  with  what  results? — p.  30. 

E  6  Is  the  furnace  of  the  gas  retort,  or  any  modification  of  this  furnace, 
applied  to  steam  boilers?    If  so,  with  what  results? — ^p.  30. 

F 

Forced  Draft,  Blowers,  Stacks 
F    I    What  experience  have  members  had  vith  the  McLean  balanced 

draft  system,  of  the  Engineers*  Company,  of  New  York? — p.  31. 
F    2    Are  steam  blowers  with  shaking  grat<*t  fe**i5id  to  be  economical? 

— P-  33 
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Question 

F  3  What  is  the  best  method  to  hasten  steaming  on  auxiliary  boilers? 
—p.  2f>' 

F  4  We  have  a  brick  stack  145  feet  high,  52-inch  flue,  and  want  to 
increase  boiler  plant  about  400  horse-power.  Which  would  be 
cheaper :  new  stack  or  mechanical  draft  of  some  kind  ? — ^p.  36. 

F  5  Is  there  any  appreciable  difference  in  the  draft  of  *  brick  stack, 
of  a  given  height  and  area,  if  round  or  square? — p.  38. 

F  6  Give  approximate  cost,  including  foundation,  of  a  steel  stack, 
brick  lined;  red-brick  stack,  fire-brick  lined;  circular  hollow- 
brick  stack,  and  reinforced  concrete  stack. — p.  39. 

F    7    What  are  the  principal  advantages  of  a  concrete  stack? — p.  40. 

6 

Piping,  Condensers,  Etc. 

G  I  How  should  the  surface  of  pipe  covering  be  treated  so  that  it  can 
be  easily  kept  clean  and  made  impervious  to  oil  and  water? 
—p.  40. 

G  2  What  is  the  best  material  for  oil  piping  in  a  large  oil-circulating 
system  in  parts  of  which  the  oil  may  have  a  temperature  of  120 
degrees  Fahrenheit?  Why  is  plain  iron  piping  objectionable  for 
this  purpose?    Will  pipe  galvanized  inside  answer? — p.  40. 

G  3  What  is  the  best  material  for  making  tight  joints  in  oil  piping? 
—p.  41. 

G  4  What  is  the  best  kind  of  gasket  for  pipe  flanges  where  there  is 
considerable  vibration  at  a  pressure  of  140  pounds  maximum? 
Rubber  lasts  only  a  short  time. — p.  41. 

G  5  In  a  surface  condenser,  owing  to  the  resistance  of  the  nest  of 
tubes,  there  is  unavoidably  a  difference  in  vapor  pressure 
between  the  point  where  the  steam  enters  the  condenser  and 
the  point  where  the  dry  air  is  removed.  How  low  should  this 
difference  in  pressure  be  in  a  well-designed  condenser  when 
operating  at  rated  capacity? — p.  41. 

G  6  If  the  condenser  (jet)  is  placed  30  feet  from  the  low-pressure 
cylinder,  will  the  vacuum  gauge  placed  on  condenser  head  show 
less  vacuum  at  this  point  than  at  a  point  midway  between 
low-pressure  cylinder  and  condenser  head?— p.  42. 

G  7  Would  a  vacuum  pump  at  the  end  of  a  series  of  one-inch  pipes 
for  heating  a  building  be  of  any  benefit  in  helping  the  exhaust 
steam  through  pipes  before  condensation  takes  place,  when  there 
is  a  six-pound  back-pressure  on  the  exhaust?— p.  42. 

G  8  Can  temperature  of  discharge  water  from  condensers  be  economic- 
ally reduced  to  temperature  of  atmosphere  or  lower  without 
the  use  of  cooling  towers? — ^p.  43. 

G  9  What  is  relative  power  taken  by  auxiliaries  when  surface  con- 
densers are  used  and  when  using  barometric  column  con- 
densers?— p.  43. 

G  10  Without  economizers,  which  units  of  a  surface-condensing  outfit 
should  be  operated  by  motors,  and  which  by  steam  units?— p.  43. 
Q— 22 
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QUBBTIOK 

G  II  What  is  the  best  literature  on  the  subject  of  barometric  con- 
densers?—p.  44. 

G  12  Give  some  good  practical  applications  of  the  steam  accumulator 
(Rateau,  for  instance),  and  give  reasons  for  same,  based  on 
actual  results. — ^p.  44. 

G  13  WTiatIs  the  probable  cause  of  the  corrosion  of  surface-condenser 
tubes  cooled  with  sea  water?  What  methods  have  been  found 
helpful  for  minimizing  this  corrosion? — ^p.  44. 

H 

Engines 

H  1  What  is  the  best  type  of  engine  for  direct-connected  dynamos 
of  about  loo-kw  capacity? — p.  44. 

H  2  How  can  a  loosened  foundation  cap-stone  under  main  bearing  of 
650-horse-power  engine  be  made  secure  without  lifting  engine 
from  foundation?  Impossible  to  do  without  engine  for  over 
10  hours  at  one  time.  Engine  runs  under;  would  that  cause 
stone's  coming  loose? — p.  44. 

H  3  What  has  been  the  experience  with  the  Diesel  oil  engine?  Has  it 
proved  to  be  more  economical  than  the  Corliss  engine?  Is  it 
thoroughly  reliable? — p.  45. 

H  4  What  has  been  the  success  of  the  gas-producer  plant  and  gas 
engine  in  electric  lighting  plants? — ^p.  46. 

H  5  What  is  the  most  satisfactory  method  of  arranging  apparatus  for 
indicating  a  vertical  multi-cylinder  gas  engine  with  enclosed 
crank-case? — p.  46. 

H  6  Taking  it  for  granted  that  the  producer-gas  engine  is  the  most 
economical  motive  power  of  to-day  so  far  as  fuel  consumption  is 
concerned,  what  is  the  relative  maintenance  cost  per  kilowatt- 
hour  of  a  gas-producer  plant,  reciprocating  engine,  steam  tur- 
bine, and  gas  engine? — ^p.  46. 

I 

Turbines 

I  1  Why  has  the  two-stage  Curtis  turbine  been  abandoned  and  four, 
five  and  six  stages  employed  in  later  designs? — p.  47. 

I  2  What  is  the  diflFerence  of  economy  between  a  reciprocating  engine. 
Atlas  type,  and  a  Curtis  turbine,  5000-kw  units,  at  their  normal 
load;  also  the  difference  in  pounds  of  steam  between  normal 
and  light  loads? — p.  48. 

I  3  Does  it  pay  to  install  turbines  in  units  of  about  500-kw  capacity, 
compared  with  compound-condensing  Corliss  engines  ? — ^p.  491 

I  4  What  difference  in  steam  economy  has  been  found,  in  practice, 
between  new  turbines  and  the  same  turbines  after  running 
10,000  hours  or  more  under  load  of  three-quarters  rated  capacity 
or  over— (a)  in  Parsons  type?  (b)  in  Curtis  type?  Give  size 
of  units. — ^p.  50. 
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I  5  Boiler  makers  claim  that  from  10  to  12  per  cent  extra  fuel  is 
required  to  obtain  150  degrees  superheat.  Turbine  builders  give 
practically  the  same  percentage  in  steam  economy.  Where, 
then,  is  the  advantage  in  using  superheat? — p.  51. 

I  6  What  is  the  known  difference  in  efficiency  of  the  station  where 
reciprocating  engine  exhausts  direct  into  condenser  and  where 
the  reciprocating  engine  exhausts  into  low-pressure  turbine, 
which  then  exhausts  into  condenser? — p.  52. 

I  7  What  results  have  been  obtained,  so  far  as  economy  is  concerned, 
with  turbines  operating  with  the  exhaust  from  other  units? 
-^.  52. 

I  8  Using  a  brass-coil,  iron-shell,  feed-water  heater  as  an  oil-cooler 
for  a  Parsons  turbine  oiling  system,  should  the  oil  be  in  the 
body  of  the  heater  or  in  the  tubes,  and  why  ? — ^p.  52. 

I  9  What  are  the  essential  qualities  of  a  proper  oil  for  fise  on  bearings 
of  steam  turbines  of  the  Parsons  type  ? — ^p.  53. 

I  10  What  are  the  essential  qualities  of  oil  to  be  used  on  primary 
valve  of  Parsons*  turbine  when  steam  of  150  pounds  pressure 
and  150  degrees  superheat  is  used,  and  what  is  the  best  method 
of  feeding  the  oil  to  prevent  sticking  of  pilot  valve? — ^p.  53. 

-J 

District  Heating 

J  I  Is  there  a  company  operating  a  combination  of  steam-heating  and 
electric  plant,  using  coal  entirely  or  in  part,  competing  success- 
fully with  an  electric  plant  operating  from  water-power?  If  so, 
what  are  the  rates  of  the  water-power  company? — ^p.  53. 

J  2  Do  you  recommend  auxiliary  heating  plants  to  be  operated  by  steam 
or  by  hot  water? — ^p.  54. 

J  3  Can  steam  be  used  to  heat  water  for  domestic  use,  for  swimming 
pools,  and  so  forth?  If  so,  how,  and  in  what  manner  should 
charges  be  made? — p.  56. 

J  4  Can  steam  be  used  to  heat  the  water  for  circulation  in  a  system 
piped  for  heating  by  hot  water?  If  so,  how?  How  should  the 
service  be  charged  for? — ^p.  57. 

J  5  Is  practically  any  difference  noticed  in  the  effective  heating  at  a 
given  pressure  when  exhaust  steam  is  used  and  when  live  steam 
is  supplied  through  a  reducing  valve  ?— p.  58. 

J  6  Can  you  give  a  brief  description  of  piping  undier  the  atmospheric 
system? — p.  59. 

J  7  What  are  the  advantages  to  the  consumer,  also  to  the  company,  in 
having  buildings  piped  for  and  heated  by  the  atmospheric  sys- 
tem?— p.  60. 

J  8  Why  is  less  steam  required  to  heat  a  building  piped  under  the 
so-called  atmospheric  system  of  piping  than  where  piped  under 
the  one  or  two-pioe  steam  systems  or  the  vacuum  systems? 
—p.  61. 
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J  9  Why  is  less  fuel  required  to  operate  the  heating  plant  and  the 
electric  plant  together,  using  the  exhaust  steam  for  heating, 
than  is  required  in  the  operation  of  the  heating  plant  alone, 
using  direct  steam,  at  which  time  the  usual  fuel  is  also  required 
to  operate  the  electric  plant  independently  ?  Is  ii  due  to  a  higher 
value  of  the  steam  because  it  is  exhaust,  or  is  it  due  to  better 
boiler  efficiency  on  account  of  the  continually  interrupted  flow 
of  steam  from  the  boilers  through  the  reciprocating  type  of 
engines  and  into  the  heating  system,  as  against  the  uninterrupted 
flow  of  steam  through  a  stationary  reducing  valve  located 
between  the  boilers  and  the  heating  system?  In  the  above 
question  it  is  assumed  that  the  generating  of  steam  in  the  boilers 
is  at  the  same  pressure  in  both  cases.  Is  there  any  other  reason 
why  such  results  are  obtained?  Give  experience,  if  possible. 
— p.  62. 

J  10  (a)  How  much  more  steam  per  horse-power,  or  per  kilowatt,  is 
required  by  engines  per  pound  of  back  pressure  as  against 
exhausting  to  atmosphere?  (b)  As  against  operating  under 
vacuum? — p.  64. 

J  II  Is  a  cumulative  sliding  scale  of  meter  rates  the  best  method  of 
charging  for  heating  service  (a)  in  business,  manufacturing  and 
public  buildings;  (b)  in  residence  heating? — p.  64. 

J  12  What  meter  rate  will  approximately  correspond  with  a  flat  rate 
per  square  foot  of  radiating  surface?  Is  the  meter  rate  better 
for  small  plants? — p.  66. 

J  13  What  is  the  ratio  of  average  demand  per  season  to  maximum 
demand  in  district  steam-heating  plant? — ^p.  67. 

J  14  What  is  the  shape  of  the  daily  load  curve  in  district  steam-heating 
plant  for  business  district?    For  residence  districts? — p.  67. 

J  15  What  proportion  of  live  steam  have  you  found  necessary?  State 
maximum  electric  load  and  maximum  demand  for  steam  for 
heating  purposes: — p.  67. 

J  16  Where  exhaust  steam  is  used  for  district  heating  what  portion  of 
the  power-house  expenses  should  be  charged  against  the  steam- 
heat  business? — p.  67. 

J  17  In  a  district  heating  plant  or  a  plant  that  furnishes  steam  for  heat- 
ing a  few  buildings  only,  what  is  the  best  method  of  getting  at 
rate  of  charges  for  heat  consumers  of  steam  ? — p.  71. 

J  18  What  is  the  best  method  of  subdividing  revenue  received  from  each 
individual  building  where  heat,  light  and  power  are  furnished 
under  a  flat-rate  charge  covering  the  three  commodities? 
Should  recording  wattmeters  be  placed  on  both  the  lighting 
and  power  circuits  and  a  steam-condensation  meter  on  the  heat- 
ing system,  and  a  proportionate  credit  be  given  to  each  class, 
of  service  in  comparison  with  the  regular  meter  rates  for  light, 
for  power  and  for  steam  heat,  or  should  the  heating  branch 
of  the  enterprise  be  credited  with  the  full  amount  as  shown  by 
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meter,  and  balance  received  from  the  consumer  be  subdivided 
between  the  power  and  lighting  accounts?— p.  71. 

J  19    Is  there  a  reliable  steam  meter  on  the  market?— p.  72. 

J  20  (a)  What  is  your  system  of  charging  for  steam  heat?  (b)  What 
are  your  steam-heating  rates?  (c)  Do  you  find  the  steam- 
heating  business  profitable? — p.  72. 

K 

Generators  and  Exciters 

K  I  In  an  extensive  system  to  best  insure  continuity  of  service  and  at 
the  same  time  not  make  an  unreasonable  investment  charge 
at  any  time,  what  ratio  should  exist  between  the  generating 
capacity  and  the  actual  maximum  load  carried? — ^p.  73. 

K  2  How  much  greater  capacity,  if  any,  should  the  distributing  system 
have  than  the  generating  system? — p.  74. 

K  3  In  connection  with  a  rotary-converter  equipment  employing  regu- 
lators, what  has  been  observed  to  be  the  limiting  feature  con- 
cerning maximum  capacity  of  same? — p.  75. 

K  4  In  cases  where  the  regular  operating  procedure  of  shutting  down  a 
rotary-converter  unit  equipped  with  an  induction  regulator  pro- 
vides for  opening  the  fields  of  the  converter  before  it  comes 
to  rest,  has  trouble  been  frequently  experienced  in  subsequently 
starting  the  converter  from  the  direct-current  end,  due  to  the 
residual  magnetic  condition  of  the  static  transformer? — p.  75. 

K  5  What  has  been  the  experience  of  large  companies  operating 
numerous  large  rotary  converters  as  to  the  comparative  merits 
of  staggering  every  other  set  of  direct-current  carbon  brushes 
on  direct-current  side  with  reference  to  each  other,  or  of 
staggering  by  groups  of  adjacent  positive  and  negative  brushes 
with  reference  to  each  other,  the  latter  method  of  staggering 
being  done  for  the  purpose  of  avoiding  the  uneven  wear  on  the 
commutator  due  to  electrolytic  deposition  of  copper  on  the  face 
of  the  positive  carbon  brushes  from  the  copper  commutator 
immediately  under  the  brush  face? — p.  75. 

K  6  What  has  been  the  experience  of  those  who  have  used  in  practical 
work  a  system  of  automatic  synchronizing  of  rotary  converters? 
—p.  76. 

K  7  In  compound-wound  rotary  converters  do  the  results  obtained 
with  series  reactances  justify  their  installation?  What  maxi- 
mum per  cent  of  over-compounding  can  be  secured  in  practical 
operation  by  their  use,  and  what  method  of  operation  of  the 
rotary-converter  set,  as  regards  suitable  power-factor  for  mean 
loads,  gives  best  results? — p.  'jt. 

K  8  Why  not  use  compounding  rotaries  in  light  and  power  substations  ? 
—p.  77* 

K  9  In  operating  several  high-voltage  3-phase  generators  in  parallel, 
is  it  desirable  to  ground  the  neutral  of  more  than  one  generator? 
—p.  yi* 
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K  10  Is  it  now  considered  the  best  practice  to  ground  the  frame  of  any 
generator  of  a  potential  sufficiently  high  to  be  dangerous  to 
life?— p.  IT, 

K  II  Is  a  very  close  speed-regulation  of  prime  movers  desirable  in  the 
parallel  operation  of  alternators? — p.  78. 

K  12  Assuming  two  or  more  alternating-current  generators  feeding  into 
a  common  'bus-bar  without  automatic  circuit-opening  devices 
in  the  leads  from  the  individual  generators,  what  would  happen 

(a)  if,  for  any  reason,  the  field  of  one  generator  should  die  out, 

(b)  if  the  operation  of  an  automatic  speed-limit  device  should 
shut  off  the  steam  from  one  of  the  generators? — ^p.  78. 

K  13  What  will  be  the  effect  of  running  our  3-phase  alternators  unbal- 
anced? We  have  two  200-kw,  3-phase  machines,  both  direct- 
connected  to  one  wheel  shaft.  One  alternator  then  has  practic- 
ally only  two  legs  in  use,  transmitting  current  at  11,000  volts 
twelve  miles,  the  other  single-phase;  the  other  alternator  trans- 
mitting current  ten  miles  at  same  voltage  3-phase. — ^p.  80. 

K  14  In  two  lighting  circuits  running  from  one  140-cycle,  single-phase, 
compound-wound  alternator,  with  amperage  equal  on  both  cir- 
cuits, the  pressure  differs  from  two  to  four  volts.  What  causes 
it?— p.  81. 

K  15  What  experience  have  central  stations  had  with  Tirrill  or  Chap- 
man voltage  regulators  on  inductor  alternators,  belted,  load 
being  induction  motors  and  lights? — p.  81. 

K  16  Explain  how  a  synchronous  motor  takes  up  the  induction  on  a 
transmission  line  and  whether  it  takes  more  induction  running 
idle  or  under  load. — ^p.  82. 

K  17  Will  some  one  give  a  definition  or  explanation  of  the  term  "phase" 
as  used  in  alternating-current  work,  so  it  can  be  made  clear 
to  the  ordinary  non-technical  customer? — p.  84. 

K  18  Give  a  short  explanation  of  the  necessity  for  a  large  air-gap  in 
turbine  generators. — p.  85. 

K  19  In  changing  from  Brush  lamps,  9.6-ampere,  to  magnetite  lamps, 
which  is  the  better — to  use  mercury-arc  rectifiers  or  rewind 
Brush  machines? — ^p.  86. 

K  20  For  2300-volt,  3-phase,  revolving-field  generators,  (a)  which  type 
of  armature  slot  do  you  prefer?  (b)  How  should  the  coils  be 
insulated  and  placed  in  the  slots? — ^p.  86. 

K  21  A  newly-installed  alternating-current  generator  does  not  generate 
and  the  coils  are  short-circuited.  How  may  the  defect  be 
located?— p.  87. 

K  22  A  ring  armature  contains  a  defective  coil.  What  temporary 
remedy  would  be  possible,  so  that  the  motor  could  be  operated? 
—p.  88. 

K  23  If  two  generators,  one  of  650  volts  and  the  other  625  volts,  were 
connected  up  in  parallel,  what  would  be  necessary  to  make  them 
equalize  properly,  provided  the  machines  were  equalizing  on 
negative  side? — p.  88. 
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K  24  What  are  the  advantages  and  disadvantages  of  using  equalizing 
connections  on  the  negative  polarity  of  compound-wound  direct- 
current  generators  for  railway  service? — p.  89. 

K  25  In  an  exciter  system,  which  are  more  satisfactory— compound  or 
shunt- wound  generators,  there  being  no  battery  in  the  system? 
-p.  89. 

K  a6  In  putting  a  generator  out  of  service,  to  how  low  a  value  is  it 
•  customary  to  carry  the  voltage  (that  is,  what  percentage  of 
normal  voltage)  before  breaking  the  fields?— p.  9a 

K  27  When  and  how  frequently  do  station  engineers  need  to  reduce  the 
voltage  of  a  generator  to  as  low  as  one-half  the  normal  no-load 
value?— p.  91. 

K  28  How  much  power  is  gained  by  direct-connecting  instead  of  belt- 
driving? — p.  91. 

K  29    What  is  the  best  metal  for  bearings  on  dynamos?— p.  91. 

K  30  What  are  the  objections,  if  any,  to  using  air  suction  instead  of  air 
blast  for  cleaning  electrical  apparatus  ?— p.  92. 

L 
Storage  Batteries  and  Boosters 

L  I  Give  records  of  the  largest  storage  battery  plants,  showing  utility 
of  same. — p.  93. 

L    2    How  does  bulk  compare  with  capacity  in  storage  batteries? — ^p.  93. 

L  3  What  is  the  average  life  of  positive  plates  in  terms  of  equivalent 
complete  discharges? — ^p.  93. 

L  4  What  should  be  the  loss  in  capacity  of  a  storage  battery  kept  in 
first-class  condition,  after  (a)  twelve  months'  use,  (b)  two 
years',  (c)  three  years'? — p^  94. 

L  5  What  experience  have  you  had  with  the  tray-plate  style  of  storage 
batteries,  and  what  are  its  advantages? — ^p.  94. 

L  6  A  500-kw  generator  (550-volt)  is  sufficient  to  pull  the  street-rail- 
way load,  except  for  a  period  of  two  hours  per  day  when  we 
have  a  peak  load  of  300  amperes  above  machine  capacity.  What 
is  the  general  procedure  in  calculating  for  a  storage  battery 
and  booster  outfit  to  take  care  of  this  peak?  Give  size  of  bat- 
tery and  booster,  explain  function  of  each,  and  show  how  you 
arrive  at  results. — ^p.  94. 

L    7    Explain  tests  for  electrolyte  of  storage  battery .-*-p.  96. 

L  8  Who  makes  a  good,  cheap  still  for  making  about  three  gallons 
of  water  per  day? — ^p.  98. 

L  9  What  is  the  best  way  of  calibrating  small  0  to  3-volt  meter  used 
in  testing  cells  ? — p.  98. 

M 

Switchboards,  Instruments  and  Station  Wiring  * 

M  I  Do  the  advantages  of  installing  switching  apparatus  in  a  separate 
building  justify  the  use  of  this  type  of  construction  in  a  mod- 
erate-sized central  station? — ^p.  99. 
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M  2  Should  transformers,  switchboards  and  apparatus  be  placed  in 
groups  indicating  the  kind  of  service  they  perform— ;Street 
service,  commercial,  multiple  service,  and  so  forth— or  should 
they  be  placed,  say,  all  switchboards  in  one  group  and  trans- 
formers separately,  so  as  to  facilitate  the  work  of  the  substation 
attendant,  giving  him  a  chance  to  look  over  the  total  service 
at  one  glance?    In  which  case  is  the  wiring  simplest? — ^p.  99. 

M  3  Which  material  is  preferable  for  building  high-tensipn  racks 
and  switchboards — wood  or  iron? — p.  100. 

M  4  Is  it  preferable  to  use  bare  copper  wire  for  inside  wiring  on  high- 
tension  transmission  work,  and,  if  so,  why? — ^p.  loi. 

M  5  Should  barriers  be  used  in  preference  to  large  clearances?  How 
docs  first  cost  of  installing  barriers  compare  with  first  cost  of 
constructing  the  larger  building  required  by  the  larger  clear- 
ances?— ^p.  102. 

M  6  Modern  switchboard  practice  seems  to  exclude  every  kind  of 
automatic  circuit-opening  device  between  ^jenerators  and  'bus- 
bars.   Why  is  this  done? — p.  102. 

M  7  Should  oil  switches,  provided  with  automatic  circuit-breakers  con- 
necting individual  lighting  and  power  feeders  to  a  common 
'bus-bar  of  a  2300-volt  alternating-current  distribution  system, 
be  equipped  with  disconnecting  switches,  so  as  to  provide  a 
ready  means  for  examination  and  repair  of  the  oil  switch  with- 
out disturbing  the  rest  of  the  feeders? — ^p.  104. 

M  8  What  is  the  relative  cost  of  brick  and  concrete  for  switchboard 
compartments? — p.  105. 

M  9  Give  opinion  of  the  merits  of  ordinary  separate-well  switchboard- 
type  oil  switches  for  use  on  high-tension  transmission  lines  on 
rotaries. — ^p.  105. 

M  10  In  wiring  from  generator  to  switchboard  for  2-phase  work,  is 
it  better  to  use  a  conduit  for  each  phase  or  to  put  all  four  wires 
in  a  single  conduit? — ^p.  105. 

M  II  With  2300-volt,  3-phase,  60-cycle  generators,  which  is  considered 
the  best  practice  for  connecting  the  generator  with  the  switch- 
board— three-conductor  lead-covered  cables;  three-conductor 
rubber-covered  cables  in  conduit;  three  separate  rubber-covered 
cables  in  one  conduit,  or  three  single-conductor  lead-covered 
cables  bunched  together?  There  is  not  room  to  run  single- 
conductor  cables,  each  in  its  own  conduit.  The  space  under 
the  floor  where  the  cables  run  has  more  or  less  water  in  it 
during  spring  freshets.    Explain  Murry  loop  method. — ^p.  106. 

M  12  In  a  small  station  of  about  600-kilowatt  capacity,  60-cycle,  3-phase, 
for  mixed  power  and  lighting  load,  is  the  use  of  three  ammeters 
on  generator  panels,  instead  of  one,  worth  the  difference  in 
cost?  The  power  feeder  panels  are  fitted  with  three  ammeters; 
the  lighting  feeders,  single-phase,  with  one  each.— p.  106. 

M  13    Which  is  better  to  install  on  alternating-current  light  and  power 
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feeders  of  2300-volts — instantaneous  or  time-element  circuit- 
breakers? — p.  107. 

M  14  Are  power-factor  indicators  used  with  single-phase  machines 
supplying  125-cyclc  circuits? — p.  108. 

M  15  Describe  connections  and  action  of  the  frequency  indicator, 
—p.  108. 

M  16  What  method  is  used  in  testing  for  grounds  with  a  millivolt- 
meter?    How  is  result  determined? — ^p.  no. 

M  17  Is  it  advisable  to  tie-in  Edison  underground  feeders  solid  at  the 
station  end  or  should  they  be  fused?  All  mains  are  fused  at 
junction  boxes. — ^p.  in. 

M  18  Describe  any  successful  commercial  installation  of  mercury-arc 
rectifiers  used  as  lightning  arresters. — p.  in. 

M  19  Give  best  method  of  regulating  voltage  on  distributing  end  of 
high-tension  transmission  line  carrying  both  railway  and  light- 
ing load. — ^p.  III. 

M  20  What  is  the  best  arrangement  of  switchboard  for  plant  of,  say, 
i6o-kw  capacity,  with  two  machines,  and  where  the  distribution 
of  different  circuits  for  the  office  building  are  to  be  on  same 
board? — ^p.  112. 

M  21  What  has  been  the  experience  of  central  stations  or  power  plants 
with  regard  to  cables  between  generators  and  switchboard  for 
alternating-current  low-potential  (500  volts  or  under)  and 
large  currents,  say  from  100  amperes  up?  (a)  With  duplex  or 
three-wire  cables  in  lead  sheath?  (b)  Rubber-covered  single- 
conductor  cable?  (c)  Single-conductor  cables  with  other  insu- 
lation than  rubber?  (d)  Have  there  been  any  known  cases  of 
trouble  due  to  abrasion  of  insulation  by  drawing  cables  b  and  c 
through  conduits?  (e)  Have  there  been  any  cases  of  trouble 
due  to  moisture?    (f)  Have  there  been  any  cases  of  fire? — ^p.  113. 

M  22  In  the  case  of  a  three-phase  switchboard,  what  is  the  practice 
with  regard  to  (a)  mounting  one  or  three  ammeters  on  the 
generator  and  feeder  panels;  (b)  two  or  three  indicating  watt- 
meters on  the  generator  panels;  (c)  using  a  power-factor  indi- 
cator to  take  the  place  of  the  indicating  wattmeters? — p.  113. 

M  23    What  is  the  status  of  the  alternating-current  reverse  relay? — ^p.  113. 

M  24  Why  does  the  National  Electrical  Code  allow  molding  to  be  used 
for  electric  wires  bu^  condemn  a  wire  touching  wood  any- 
where else? — p.  114. 

M  25    Is  it  advisable  to  attempt  to  insulate  a  switchboard  gallery? — p.  114. 

Belts  and  Shafting 

N    I    What  has  been  the  general  experience  in  actual  measurement  of 

static  and  running  friction  in  the  average  industrial  plants,  such 

as  textile  mills,  and  so  forth?     In  very  modern  installations  I 

have  found  it  largely  in  excess  of  allowances  usually  made  by 
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engineering  authorities  and  the  tables  of  the  machinery  dealers. 

—p.  114. 
N    2    From  a  vertical  hydraulic  turbine  where  floor  space  is  no  object, 

is  it  better  to  run  a  quarter-twist  belt  to  a  horizontal  line  of 

shafting  and  belt  this  shaft  to  the  generator,  or  to  use  a  bevel 

gear  and  pinion  to  drive  the  horizontal  shaft? — ^p.  115. 
N    3    What  is  the  correct  shape  for  oil  rings  on  brass  bearings  3.75 

by  15  inches?— p.  115. 
N    4    Should  the  oil  grooves  in  bearings  run  from  rings  to  centre  and 

end  of  bearing? — ^p.  115. 
N    5    What  can  be  done  to  insure  against  hot  boxes  on  machines? 

—p.  115. 

0 

Oil  and  Waste 
O    I    What  are  the  maximum  and  minimum  limits  that  good  practice 

dictates  for  the  amount  of  cylinder  oil,  of  engine  oil,  and  of 

waste,  that  may  be  used  per  unit  in  a  plant  of  soo-kw  units, 

looo-kw  units,  and  1500-kw  units?     All  direct-connected,  con- 

densing-enginc  generator  sets. — ^p.  116. 
O    2    Give  a  test  or  series  of  tests  that  may  be  applied  without  an 

extensive  laboratory  to  determine  a  good  cylinder  oil  and  a 

good  engine  or  dynamo  oil. — ^p.  117. 
O    3    Explain  test  for  determining  viscosity  of  machine  lubricating  oil 

—p.  118. 
O    4    In  a  lubricating  oil,  what  is  the  relation  of  viscosity  to  the  value 

of  the  oil  as  a  lubricant? — p.  118. 
O    5    In  lubricating  an  engine  cylinder  is  there  any  economy  effected  in 

feeding  a  smaller  drop  at  more  frequent  intervals?    If  so,  has 

it  been  successfully  accomplished? — ^p.  118. 

P 

Overhead  Lines 

P  I  Have  creosoted  poles  been  used  to  any  extent,  and  have  tliey 
proven  as  good  as  other  poles? — p.  119. 

P  2  Foreign  practice  having  shown  that  the  life  of  poles  can  be  mate- 
rially increased  by  proper  impregnation,  why  is  not  this  method 
more  generally  used  in  this  country? — p.  119. 

P  3  How  much  can  the  life  of  poles  be  prolonged  by  the  best  method 
of  impregnation? — p.  120. 

P  4  H  by  means  of  impregnation  the  life  of  a  pole  can  be  doubled, 
what  percentage  of  increase  in  the  price  of  the  pole,  due  to  the 
treatment,  can  be  considered  a  good  investment? — p.  121. 

P  5  What  results  have  been  obtained  in  the  treatment  of  poles  to 
prevent  decay  at  the  top  of  the  ground? — ^p.  121. 

P  6  Have  any  serious  accidents,  due  to  greater  liability  to  ground, 
occurred  with  creosoted  poles? — ^p.  122. 
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P  7  Is  there  any  objection  to  the  use  of  creosoted  poles  in  a  small 
plant  of  about  400-kw  capacity,  operating  twenty-four-hour 
service,  when  primary  feeders  are  protected  by  line  switches  so 
that  current  can  be  cut  off  of  any  section  of  line  when  doing 
repair  work? — ^p.  122. 

P  8  What  would  be  the  average  age  of  chestnut  trees  from  which  can 
be  cut  poles  of  the  dimensions  given  in  these  specifications? 
—p.  123. 

1  Over  All  Minimum  Circumference 

Top 

22  inches 


Lencth  Over  All 
ia  Feet 

Minimum  Circumi 
Six  Feet  from  Base 

30 

37 

inches       22 

35 

41 

22 

40 

44 

22 

45 

47 

22 

50 

50 

22 

55 

53 

22 

60 

57 

22 

P  9  Do  the  usual  specifications  given  for  butt  and  top  dimensions  of 
chestnut  poles  (see  question  No.  8)  agree  with  the  natural 
dimensions  of  the  tree? — p.  124. 

P  10  Should  native  western  poles  be  cut  when  sap  is  up  or  when  sap 
is  down? — ^p.  124. 

P  II  Please  give  your  experience  in  the  use  of  cypress  poles,  particu- 
larly cypress  grown  on  high,  dry  ground. — p.  125. 

P  12  Locust  cross-arm  pins  being  scarce  and  hard  to  get,  what  is  taking 
their  place? — ^p.  125. 

P  13  Shodld  pole-line  hardware,  such  as  bolts,  coach  screws,  washers, 
cross-arm  braces,  anchor  or  ground  rods,  and  so  forth,  be  gal- 
vanized by  the  electrolytic  process  or  by  the  hot-galvanized,  or 
dipping,  process? — p.  126. 

P  14  In  a  transmission  of  moderate  capacity,  does  the  security  against 
damage  by  lightning  afforded  by  guard  wires  offset  the  expense 
and  the  liability  of  short-circuiting  by  fallen  guards  ? — ^p.  127. 

P  15  Do  general  results  show  that  barbed  wire  over  transmission  line 
is  really  any  protection  against  lightning? — p.  127. 

P  16  What  distance  apart  should  lightning  arresters  be  placed  on  2300- 
volt  lines  in  order  to  obtain  the  best  protection  ? — p.  128. 

P  17  In  what  parts  of  a  transmission  line  having  considerable  difference 
in  altitude  do  you  find  the  most  serious  effects  from  lightning 
discharges? — ^p.  128. 

P  18  Has  any  one  any  data  on  difference  of  potential  between  different 
parts  of  a  transmission  line,  due  to  differences  in  altitude? 
—p.  128. 

P  19  Are  there  any  objections  to  putting  high-tension  wires  (2300 
volts)  in  lead  sheaths  for  overhead  work?  If  so  what  are  they? 
—p.  128. 

P  20  Considering  cost  and  difficulty  in  making  good  joints,  does 
aluminum  show  any  advantages  over  copper  for  high-tension, 
long-distance  transmission? — p.   130. 
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P  21  Is  there  a  line  fuse-box  made  that  is  suitable  for  installation  on  a 
pole  and  will  safely  stand  the  blowing  of  larger  than  30-aniperc 
fuses  on  short-circuit  on  2200- volt  line? — p.  130. 

P  22  Is  it  advisable  to  use  patent  screw  anchors  in  preference  to  using 
a."deadman"  for  anchoring  guy  wires  in  electric  light  and  power 
pole  lines?  What  has  been  the  practical  experience  with  the 
former,  especially  in  localities  where  the  soil  is  adapted  to  their 
use? — p.  131. 

P  23  (a)  What  method  is  employed  in  dead-ending  heavy  wires  carry- 
ing current  at  2300  volts?  If  strain  insulators  are  used,  describe 
them,     (b)   Ditto  for  6600  volts— p.  131. 

P  24  Describe  method  of  connecting  underground  services  at  2300  volts 
to  overhead  lines.  If  terminal  box  is  used  for  end  of  under- 
ground cable,  give  sketch  or  description. — ^p.  132. 

P  25    Do  you  solder  all  joints  in  overhead  lines? — p.  134. 

P  26    What  is  the  smallest  wire  you  use  on  overhead  lines  ? — p.  134. 

P  27  Has  it  been  found  practicable  and  profitable  to  revarnish  insula- 
tion of  overhead  wires  in  position,  for  the  purpose  of  prevent- 
ing deterioration  ?  If  so,  what  coating  was  used  and  how  was  it 
applied?-— p.  135. 

P  28  What  precautions  should  be  used  when  tapping  or  repairing  wires 
carrying  2000  volts? — ^p.  135. 

P  29  Why  has  direct-current,  high-tension  transmission  been  practically 
neglected  in  the  United  States? — p.  136. 

P  30  What  are  the  advantages  of  the  Y  over  the  delta  connection? 
Grounded  and  ungrounded  neutral. — p.  136. 

P  31  Which  is  the  better  way  to  construct  two  circuits,  2-phasc,  4-wire, 
on  one  pole,  diagram  A  or  B,  using  two  4-pin  cross-arms? — 
p.  138. 
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P  32  In  line  work  how  far  apart  should  alternating-current  wires  be 
placed  to  get  best  results  ?  Answer  is  desired  in  the  form  of  a 
table  (suitable  for  practical  purposes)  covering  all  standard 
voltages,  current  frequencies  and  power- factors. — ^p.  139. 

P  33  What  attention  in  the  design  of  high-tension  systems  may  eliminate 
the  phenomen  of  resonance? — p.  139. 

P  34  (a)  Can  a  telephone  line  be  successfully  operated  on  same  poles 
with  1 3,000- volt  transmission  lines  at  60  cycles?  (b)  If  so,  what 
should  be  the  space  between  transmission  lines  and  telephone 
lines?     (c)  If  open  line,  how  often  transposed? — p.  140. 
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P  35  On  telephone  lines  running  on  the  same  towers  or  poles  with  high- 
potential  transmission  lines,  has  any  difference  been  noted  be- 
tween the  use  of  copper  or  iron  for  the  telephone  line ;  referring 
particularly  to  electrical  conditions  and  not  to  mechanical 
strength  of  lines? — p.  141. 

P  36  Has  it  been  found  satisfactory  to  operate  distributing  systems 
3-phase,  star-connected  with  the  neutral  grounded,  in  order 
to  save  cost  on  long  lines  and  to  get  a  higher  voltage  for  trans- 
mission and  still  be  able  to  use  standard  transformers? — p.  141. 

P  37  In  case  of  a  4-wire,  3-phase  circuit,  100  volts  between  any  phase, 
and  the  neutral  and  173.2  volts  between  any  two  of  the  phase 
wires,  if  an  unbalanced  load  is  carried  (for  instance,  if  there 
is  20  amperes  on  A  phase  and  15  amperes  on  B  phase  and  10 
amperes  on  C  phase),  does  the  neutral  take  care  of  all  the  re- 
turn, or  do  the  less  heavily  loaded  phase  wires  as  B  and  C  take 
care  of  part  of  the  excess  from  A? — ^p.  142.. 

P  38  We  have  a  short  line  of  50-foot  poles.  On  top  we  carry  our 
23,000-volt  transmission  line,  two  wires  on  a  30-inch  cross-arm, 
the  third  wire  on  an  insulator  and  pin  driven  in  top  of  pole. 
Five  feet  below  this  cross-arm  are  nailed  two  Western  Union 
brackets,  oi?e  on  each  side  of  pole,  which  carry  our  private  tele- 
phone line.  Five  feet  below  this  we  have  four  4-pin  cross-arms, 
18  inches  apart.  The  two  top  arms  carry  2300-voIt  primaries  and 
the  two  lower  arms  carry  the  no- volt  secondaries.  Please  de- 
scribe any  faults  or  dangers  possible  in  this  construction. — p.  143. 

P  39  What  is  the  practical  maximum  limit  for  distribution  with  1 10-220- 
volt,  3-wire  system,  population  and  distance  considered? — p.  144. 

P  40  What  are  the  respective  advantages  and  disadvantages  of  the  two 
following  plans :  (a)  Generating  and  transmitting  at  60  cycles, 
transforming  to  low  tension  at  substation  for  distribution,  (b) 
Generating  and  transmitting  at  25  cycles  and  using  motor-gen- 
erators at  substation  to  transform  to  60  cycles,  low  tension,  for 
distribution  ? — p.   144. 

P  41  What  success  has  been  had  with  horn  type  of  lightning  arresters 
for  high-tension  lines? — p.  145. 

P  42  About  a  year  and  a  half  ago  we  had  some  mysterious  influences 
at  work  which  resulted  in  the  burning-out  of  a  number  of 
motors.  The  station  instruments  did  not  record  any  excessive 
voltage  or  amount  of  current,  but  within  a  week  there  were 
short-circuits,  as  above  stated,  in  about  a  dozen  motors  located 
in  different  parts  of  the  city.  The  appearance  of  the  insulation 
of  the  armature  was  as  if  pricked  by  a  lightning  discharge,  al- 
though the  season  was  in  December  or  January  and  we  were 
equipped  with  lightning  arresters. 

I  have  been  informed  that  companies  using  wireless  apparatus 
have  paid  damages  to  supply  companies  on  account  of  injuries 
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to  apparatus  by  high-potential  discharges.    Have  any  member 
companies  had  similar  experience? — p.  149. 
P  43     Give  fair  specification  for  cedar  poles. — p.  151. 

Q 

Underground  Lines 

Q  I  What  objections  can  you  offer  to  laying  high  and  low  tension 
conduits  in  a  common  trench? — p.  152. 

Q  2  What  is  the  maximum  grade  on  which  lead-covered  cables  can  be 
installed  in  fire-clay  ducts  without  special  provision  being  made 
to  prevent  their  slipping  down? — p.  152. 

Q  3  What  is  the  best  method  of  holding  lead-covered  cables,  to  pre- 
.    vent  their  slipping,  when  installed  in  fire-clay  ducts? — p.  154. 

Q  4  What  member  companies  are  using  lead-covered  cables  for  trans- 
mitting 6o-cycle  current  underground  at  10,000  volts  or  over?— 
p.  154. 

Q  5  What  member  companies  are  using  lead-covered  cables  for  trans- 
mitting 25-cycles  underground  at  15,000  volts  or  over? — p.  155. 

Q  6  How  many  systems  with  operating  voltages  higher  than  20,000 
volts  employ  underground  cable  for  transmission  purposes,  and 
what  success  has  been  obtained-? — p.  155.    • 

Q  7  Is  it  practical  to  operate  large  underground,  60-cycle,  alternating- 
current,  secondary  systems,  using  single-conductor  lead-covered 
cable?    If  not,  give  reasons. — ^p.  155. 

Q  8  What  success  has  been  obtained  in  using  insulated  cables,  not  lead- 
covered,  in  underground  conduits  (duct  system)  on  voltages  of 
2500  to  5000?— p.  155. 

Q  9  (a)  In  running  a  2200-volt  primary  line  underground,  what  pre- 
cautions should  be  taken  to  prevent  ground  line?  (b)  What 
kind  of  wire  should  be  used?     (c)   What  kind  of  conduit? — 

P  155. 

Q  10  What  is  the  best  apparatus  for  making  potential  test  of  under- 
ground cables  on  large  system? — ^p.  156. 

Q  II  In  a  4- wire,  3-phase,  2400-4000- volt  distribution  system  in  which 
no  two  feeders  from  station  are  interconnected  and  in  which 
such  feeders  and  part  of  the  branches  from  feeder-ends  will  soon 
be  almost  entirely  underground,  what  methods  are  used  to 
locate  and  remedy  trouble  on  the  underground  portions  of  such 
feeders? — p.  156. 

Q  12  What  has  been  the  experience  with  underground  or  subway  cut- 
outs on  2300-vplt  cable  sjrstems  in  which  the  manholes  are  occa- 
sionally filled  with  water? — p.  156. 

Q  13  In  a  system  of  Edison  3-wire  underground  cable  mains  installed 
in  conjunction  with  a  system  of  500- volt  underground  cable 
mains,  what  is  the  best  method  of  taking  off  services  from  each 
system? — ^p.  157. 

Q  14     What  is  the  customary  practice  as  to  charging  or  not  for  putting 
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underground  service  connection  into  residences  and  business 
blocks?— p.  157. 

Q  IS  What  is  a  reasonable  length  of  time  to  allow  an  underground 
department  for  introducing  service  and  connecting  meter  after 
receipt  of  a  customer's  contract?— p.  158. 

Q  16  How  many  times  in  1906  were  your  cables  out  of  service  for  re- 
pairs? Give  character  of  insulation  and  dimensions  of  cable, 
size  of  copper,  thickness  of  insulation,  thickness  of  lead  sheath, 
over-all  diameter    and  approximate  length. — p.  158. 

Q  17  What  would  be  the  effect  on  a  paper-insulated  cable  carrying 
13,000  volts  with  a  3000-kw  generator  on  each  end,  the  distance 
between  generators  about  five  miles,  if  in  case  of  attempting  to 
parallel  these  generators,  they  should  get  out  of  step  and  buck 
each  other?  Would  it  have  a  tendency  to  destroy  the  cable? 
If  so,  why?— p.  158. 

Q  18  How  best  contend  with  burning  gas  near  high-tension  cables? 
—p.  160. 

Q  19  In  subway  construction  is  it  advisable  to  place  fuse  boxes  on  the 
secondaries  of  each  transformer  in  the  manholes,  several  trans- 
formers being  on  the  same  feeder? — ^p.  160. 

R 

Transformers 

R  I  What  is  a  fair  ratio  between  the  connected  capacity  in  transform- 
ers and  the  actual  peak  load  on  an  alternating  lighting  system? 
—p.  160. 

R  2  What  is  the  most  practical  method  of  determining  the  maximum 
load  carried  by  transformers  in  service,  in  order  that  trans- 
formers of  the  proper  capacity  may  be  selected,  thus  avoiding  too 
low  capacity  on  one  hand  with  consequent  danger  of  burnouts, 
and  too  high  capacity  on  the  other  hand  with  consequent  un- 
necessary core  loss,  interest  and  depreciation? — p.  161. 

R  3  In  a  business  section  where  there  is  a  transformer  of  about  150- 
light  capacity  on  nearly  every  pole,  is  it  better  to  run  common 
secondaries  and  run  all  the  transformers  in  bank  or  to  run  the 
transformers  as  separate  units?    The  system  is  2-phase. — p.  163. 

R  4  Would  it  be  good  practice  to  connect  in  multiple  the  secondaries 
of  two  transformers  whose  primaries  are  connected  to  each  phase 
of  a  2-phase  system  ? — ^p.  164. 

R  5  Have  2-phase  transformers  been  found  perfectly  satisfactory  for 
sm?ill  power  work  when  installed  on  pole  lines  for  use  with  two- 
phase  induction-t>T)e  motors  up  to  30  horse-power  ?  Is  the  satis- 
faction equal  to  that  with  single-phase  transformers  for  same 
work? — ^p.  165. 

R  6  What  is  the  smallest  size  of  transformer  advisable  for  use  on  a 
3-wire  secondary,  feeding  a  few  small  consumers,  so  that  any 
ordinary  unbalancing  would  not  be  noticeable? — p.  165. 
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R  7  What  is  the  relative  efficiency  at  full  load  of  two  transformers 
connected  3-phase  to  3-phase  resultant  delta,  compared  with  three 
transformers  of  equivalent  total  capacity  connected  3-phase  to 
3-phase  delta? — p.  165. 

R  8  What  percentage  of  their  rated  capacity  have  two  transformers 
connected  in  series  for  3-phase  workP-^-p.  166. 

R  9  Does  it  pay  to  test  transformers  in  small  stations  of  about  500-kw 
capacity? — p.  167. 

R  10  On  high-potential  transformers  with  underground  secondaries, 
should  the  frame  be  grounded? — p.  167. 

R  II  What  has  been  the  experience  in  the  smaller  stations  with  ground- 
ed secondaries  as  to  current  loss  and  lightning  effects? — p.  167. 

R  12  Do  you  make  any  test  of  ground  resistance  when  grounding  trans- 
former secondaries?    What  resistance  is  allowable? — p.  167. 

R  13  How  can  secondary  of  transformer  in  lighting  circuit  be  per- 
manently grounded  to  prevent  severe  shock  or  damage  in  case  of 
burnout  or  short-circuit  between  primary  and  secondary? — ^p.  168. 

R  14  How  can  service  transformers  for  wireless-telegraph  stations  best 
be  protected  against  lightning? — p.  168. 

R  15  What  is  the  danger  limit  in  temperature  for  oil-insulated  and  air- 
cooled  transformers  ? — p.  169. 

R  16  Have  any  attempts  been  made  to  cool  air-blast  transformers  by 
expanding  compressed  air  through  an  injector?  H  so,  what  were 
the  results? — p.  169. 

R  17  (a)  Is  there  ever  more  or  less  than  180  degrees  phase-difference 
between  the  currents  of  the  primary  and  secondary  of  a  current 
transformer?     (b)    Ditto,  potential  transformers? — p.  169. 

R  18  Why  can  not  current  transformers  be  inverted  as  can  be  done  with 
potential  transformers? — p.  170. 

R  19  Suggest  a  simple  way  of  detecting  moisture  in  transformer  oil? 
—p.  171. 

R  20  Give  a  convenient  way  of  keeping  transformer-load  record. — 
P-  173. 

8 

Lamps — Arc,   Incandescent.   Etc. 

S  I  Have  any  of  the  member  companies  had  experience  in  the  use  of 
galvanized  chain  in  suspending  arc  lamps;  if  so,  how  long  has 
chain  been  in  use,  and  what  is  the  general  opinion  in  regard  to 
its  use? — p.  174. 

S  2  Is  there  any  way  of  treating  iron  gas-caps  on  enclosed-arc  lamps 
to  prevent  rusting? — p.  176. 

S  3  Do  you  find  large  reflectors  of  much  benefit  on  enclosed-arc  lamps 
in  street  lightning? — p.  176. 

S  4  What  combination  of  the  various  kinds  of  inner  and  outer  globes 
has  proven  most  satisfactory  for  street  lighting  in  actual  prac- 
tice— that  is,  clear  outer  and  light  opal  inner,  and  so  forth? 
—p.  177. 
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S  5  What  are  the  chief  troubles  experienced  ip  series  alternating- 
current  arc  lamps  for  street-lighting  system? — ^p.  179. 

S  6  Assuming  the  carbons  of  an  arc  lamp  to  be  kept  at  a  constant 
distance  apart,  would  the  lamp  give  the  same  amount  of  light 
on  eight  amperes  as  indicated  by  an  anuneter  at  90  per  cent 
power- factor  as  it  would  on  eight  amperes  at  70  per  cent  power- 
factor?  Would  eight  amperes  always  have  the  same  heating 
effect  in  a  conductor,  irrespective  of  power-factor  ?— p.  179.  . 

S  7  In  testing  series  arc  lamps  do  member  companies  find  it  necessary 
to  test  lamps  on  actual  line  conditions,  or  will  an  approximation 
of  constant  current  suffice? — p.  180.  .    . 

S  8  What  is  the  real  cause  of  the  simultaneous  hissing  at  the  arc  and 
drop  in  potential  in  an  open-arc  lamp? — p.  181. 

S  9  Where  series  street  lamps  are  giving .  considerable  trouble  from 
carbons  slipping,  what  can  be  recommended  as  an  adequate 
remedy?— p.  181. 

S  10  What  is  the  relative  consumption  of  carbon  in  a  lamp  used  on 
direct-current  circuits  and  on  alternating-current  circuits? — ^p. 
182. 

S  II     What  causes  carbons  to  crystallize? — ^p.  183. 

S  12  What  proportion  should  the  outages  in  street  series-arc  system 
bear  to  number  of  lamps  in  circuits? — p.  183. 

S  13  What  percentage  of  the  income  from  municipal  arc  lamps  is  it 
necessary  to  expend  for  trimming  and  inspection,  to  give  good 
service? — ^p.  184. 

S  14     What  are  the  disadvantages  of  using  magnetite  arc  lamps  ? — p.  185. 

S  15  What  method  has  proved  most  practicable  and  convenient  for 
closing  a  series-arc  circuit  when  operated  on  mercury-vapor 
rectifiers  in  connection  with  magnetite  arc  lamps?  The  ordinary 
and  usual  method  of  jumping  the  line  with  series  direct-current 
machine  connected  to  lines,  to  indicate  by  current  when  open 
circuit  has  been  closed,  is  not  practicable,  on  account  of  failure  of 
rectifier  to  pick  up  except  on  a  closed  circuit. — ^p.  185. 

S  16  To  what  degree  are  the  fumes  of  the  flame  arc  noxious?  Inquirer 
has  seen  a  flame  arc  installed  in  a  small  store  for  illuminating 
purposes. — p.  185. 

S  17  What  policy  has  been  adopted  as  regards  flaming  arc  lamps? 
Are  they  loaned  by  the  suppljring  company?  Where  the  con- 
sumer owns  the  lamp  does  the  company  trim  the  lamps?  Is 
any  additional  charge  made? — p.  186. 

S  18  Give  average  watts  and  volt-amperes  per  lamp  at  main  'bus-bars 
of  switchboard  for  the  various  sizes  and  kinds  of  series-arc 
lamps;  the  figures  to  include  all  losses  in  translating  and  regu- 
lating devices  and  in  line.  State  kind  and  size  of  lamps, 
whether  alternating  current  or  direct  current ;  character  of  trans- 
lating devices — motor-driven  generators,  mercury-arc  rectifiers. 
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constant-current  trenwforroers,  ^tential  transformers  and  regu- 
lators, and  so  forth. — ^p.  187. 

S  19  Why  are  lamps  for  street  lighting  generally  (^lerated  in  series? 
—p.  188. 

S  20  The  advisabiiity  of  using  series  incandescent  lamps  being  under 
consideration,  what  would  be  considered  first-class  regulation 
on  the  lighting  system? — p.  189. 

S  21  What  percentage  of  the  income  from  municipal  incandescent  light- 
ing (series)  is  it  necessary  to  expend  for  renewal  and  inspection 
to  obtain  good  service? — p.  189. 

S  22  What  are  the  weak  points  of  renewed  lamps?  Do  they  usually 
have  a  long  life?  Do  they  lose  their  candle-power  rapidly? 
—p.  189. 

S  23  To  what  extent  do  frosting  and  ss^nd-blasdng  reduce  the  light  and 
life  of  incandescent  lamps?  What  is  the  reason  for  the  reduc- 
tion in  life? — p.  190. 

S  24  Where  there  is  a  large  number  of  flat-rate  consumers  is  it  good 
practice  to  give  lamp  renewals? — p.  191. 

S  25  Do  you  furnish  GEM  units,  and  if  so,  do  you  renew  free?— 
p.  192. 

S  26  Do  you  renew  Meridian  or  GEM  units  when  dim  or  blackened 
or  only  when  burned  out? — p.  193. 

S  27  Does  it  pay  to  install  GEM  lighting  units  (lamps  and  shade)  at 
cost  with  free  renewals? — ^p.  194. 

S  28  Where  free  incandescent-lamp  renewals  are  given,  does  it  pay  to 
renew  what  is  known  as  the  GEM  lamp  for  use  in  stores,  offices 
and  business  places  where  a  considerable  amount  of  current  is 
consumed? — ^p.  195. 

S  29  What  success  have  you  had  with  GEM  units  for  competing  with 
the  inverted  Welsbach? — p.  1961 

S  30  With  the  voltage  constant  does  an  old,  nearly  burned-out,  metal- 
lized-fllament  GEM  lamp  consume  more  current  than  a  new 
one?  Does  frosting  of  a  lamp  bulb  have  any  effect  on  the 
amount  of  current  consumed? — p.  196. 

S  31  From  both  central  station  and  consumers'  viewpoint,  which  is  the 
more  economical— efficiency,  length  of  life,  and  price  considered 
— the  metallized-filament  or  the  tantalum  lamps  on  direct-cur- 
rent circuits? — p.  197. 

S  32  Has  experience  proved  it  advantageous  to  use  a  high-efficiency 
lamp,  selling  it  to  meter  customers  at  a  lower  rate  in  order  to 
keep  them  satisfied? — p.  198. 

S  33  What  has  been  your  experience  with  Nemst  lamps  as  regards 
maintenance,  rates  and  methods  of  charging,  and  so  forth? — 
p.  198. 

S  34  AVhere  the  gas  company  puts  in  arcs  on  a  rental  basis,  guarantee- 
ing the  mantles,  what  is  considered  the  best  basis  on  which  to 
put  out  Nemst  lamps? — p.  199. 

S  35    What  success  has  been  obtained  in  the  use  of  Nernst,  Wolfram 
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atid  tttfiUkim  kifips,  and  trt  free  renewats  nutde  of  these  lamps? 

—p.  200. 
S  36    What  has  been  the  experiencei  as  regards  IHe,  with  tantalum  lamps 

operated  on  direct  current? — p.  ax>. 
S  37    What  is  the  voltage  per  loot  of  length  in  Moore  ttd}e6?->-p.  201. 
S  38    How  docs  the  candle-power  per  foot  of  length  vary  with  the  kind 

and  density  of  gas  in  the  Moore  ttibe?— p.  201. 
S  39    What  is   the  most  effective   means  of  illumination   for  stores, 

houses  or  halls — distribution  by  smaU  units  or  by  a  few  large 

central  ones?— p.  201. 
S  40    What  is  the  best  type  of  diffused  illumination  for  offices  wliere  a 

large  amount  of  clerical  and  stenographic  help  is  employed?— 

p.  202. 

S  41    What  is  the  best  method  of  ilhmiinating  engineering  offices  and 

drafting-rooms? — p.  203. 
S  ^    What  is  the  best  me^od  of  determining  the  required  illumiBatlon 

for  a  given  indoor  space  ?«*p.  203. 
S  43    What  is  the  best  unit  to  use  in  comparing  intensities  of  light? 

—p.  204. 

T 
Heating^  Battery  Charging  and  PowEk 

T  I  What  success  has  been  obtained  with  heating  appliances,  especially 
flat-irons? — ^p.  204. 

T  2  Have  you  had  any  complaints  of  electric  irons  burning  out  when 
operated  continuously  at  full  heat  while  doing  work  ?— p.  205. 

T  3  What  is  the  most  economical  way  of  advertising  and  demonstrating 
electric  irons? — ^p.  206. 

T  4  Is  heating  by  means  of  electric  lamps  installed  in  heaters  and 
radiators  an  efficient  method? — ^p.  206. 

T  s  How  much  is  the  life  of  heating  apparatus  decreased  when  the 
devices  are  made  for  220- volt  circuits  rather  than  iio-volt? 
—p.  206. 

T  6  Should  the  Fire  Underwriters  refuse  to  pass  an  instantaneous 
water  heater  of  20-ampere  capacity  that  loses  less  than  0.5  per 
cent  of  the  current  through  the  water  as  a  ground? — p.  207. 

T  7  What  success  is  being  obtained  in  pushing  the  substitution  of 
electri^lly-heated  devices  in  place  of  gas  or  steam-heated  de- 
vices in  industrial  work? — p.  207. 

T  8  Is  there  much  demand  for  small  electric  furnaces  for  fine  brass, 
bronze  and  other  alloy  work? — p.  207. 

T  9  Chemists  can  use  considerable  current  for  electrolytic  and  heat- 
ing work.  Is  any  effort  being  made  to  increase  such  use? 
—p.  207. 

T  10  Statements  were  made  in  a  recent  paper  that  several  companies 
were   prepared    to   quote    very    low    rates    for   electrochemical 
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processes  on  off-peak  business.    Has  ^y  progress  been  made  in 
closing  up  business  of  this  nature? — p.  207. 

T  II  Has  much  progress  been  made  in  installing  motors  for  small  ice 
or  refrigerating  machines?— p.  208. 

T  12  Is  it  profitable  for  a  conq>any  to  advocate  small  motors,  such  as 
one^eighth,  one-quarter  and  even  one-half  horse-power?— p,  aD& 

T  13  Should  a  canvasser  be  expected  to  explain  details  of  belting  and 
shafting  to  a  prospective  motor  purchaser,  and  if  not,  who 
should?— p.  209. 

T  14  Give  figures  to  be  used  to  show  the  advantage  of  electric  power 
over  steam  or  other  power.— p.  211. 

T  15  Having  a  2-phase,  4-wire  system,  is  it  economical  and  practical  to 
operate  single-phase  motors? — p.  212. 

T  16  Which  motor  has  the  better  power-factor,  the  single-phase  or  the 
2-phase  motor? — p.  213. 

T  17  Which  is  the  more  efficient  on  a  2-phase,  4-wire  system — single. or 
2-phase  motor,  considering  the  small  extra  expense  of  connect- 
ing a  2-phase  motor? — p.  213. 

T  18    Are  single-phase  elevator  motors  commercially  successful  ? — p.  214. 

T  19  Is  the  control  of  a  single-phase  elevator  motor  positive  in  its 
action,  or  does  the  elevator  operator  have  to  try  two  or  three 
times  to  stop  at  a  floor? — p.  214. 

T  20  (a)  What  is  the  best  type  of  brake  for  electric  hoists?  (b)  Best 
type  of  emergency  brake?  (c)  Weak  points  of  electric  cranes? 
—p.  214. 

T  21    Can  an  ordinary  single-phase  motor  be  reversed,  and  how  ? — p.  214. 

T  22  Can  a  133-cycle  motor  be  easily  changed  to  60  cycles,  and  how? 
^-p.  216. 

T  23  Why  do  some  central  stations  have  difficulty  in  selling  single- 
phase  motors? — ^p.  217. 

T  24  With  generating  units  of  looo-kw  capacity,  Tirrill  regulators  and 
ample  copper  in  feeders,  how  large  size  of  single-phase  squirrd- 
cage  motors  can  be  used  without  seriously  affecting  the  light- 
ing regulation?  The  load  on  generators  is  mixed  lighting  and 
power,  but  no  lights  are  installed  on  power  feeders. — p.  218. 

T  25  Why  are  nearly  all  the  central-station  companies  in  the  largest 
cities  in  this  country  objecting  to  the  installation  of  small-size 
polyphase  motors? — ^p.  218. 

T  26  Our  station  is  only  a  small  one  and  we  have  lately  had  a  good 
deal  of  trouble  with  line  disturbances  owing  to  the  starting  of 
polyphase  motors.  Is  the  same  trouble  likely  to  occur  with 
single-phase  motors? — p.  219. 

T  27  I  have  often  heard  it  stated  that  a  single-phase  motor  is  cheaper 
to  install  than  a  polyphase  motor.  How  can  that  be,  when  the 
price  of  the  single-phase  motor  is  so  much  higher  than  that 
of  the  polyphase  motor? — ^p.  220. 

T  28  Given  the  full-load  current  of  a  motor,  what  rule  do  you  apply 
in  determining  the  fuse  capacity  to  be  used?     (a)  For  direct- 
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current  motors?  (b)  For  alternating-current,  single-phase 
motors  (Wagner  type)?     (c)  For  polyphase  motors?— p.  221. 

T  ap  Is  it  desirable  to  install  and  advocate  the  use  of  230o-volt,  3-pha8e 
induction  motors?  If  so,  at  what  sizes  have  you  found  it  advis- 
able to  change  from  no  and  220  to  2300  volts?— p.  222. 

T  30  How  are  2300-volt  motors  installed  and  wired  so  as  to  be  abso- 
lutely safe  to  apparatus  and  satisfactory  to  Underwriters  ? — 
p.  222. 

T  31  What  is  the  best  argument  in  favof  of  motors  as  against  fuel-oil 
engines  up  to,  say,  25  horse-power?— p.  222. 

T  32  What  is  the  best  way  of  obtaining  variable  speed  on  machine  tools 
using' alternating-current  motors,  and  which  are  the  best  types 
of  motor  to  use,  single  and  polyphase? — ^p.  223. 

T  33  Are  multi-speed  alternating-current  motors  satisfactory  in  starting 
with  full  load  ?    Load  to  be  power  pumps. — ^p.  223. 

T  34  What  is  the  best  method  to  determine  whether  we  have  the  two 
phases  on  a  4-wire  service  or  whether  all  four  wires  are  con- 
nected in  on  the  same  phase,  primary  side?  Can  it  be  deter- 
nuned  with  a  vohraeter,  and  if  so,  what  readings  should  be 
obtained?     Service  furnished,  220- volt,  2-phase. — p.  2^3. 

T  35  To  what  extent  will  the  efficiency  of  a  motor  be  affected  if  operat- 
ing under  full  load  with  surrounding  temperature  90  degrees? 
—p.  225. 

T  36  Investigating  a  direct-current  motor-starting  rheostat,  we  discov- 
ered a  large  momentary  current  in  starting.  For  instance:  a 
30-hp,  no-volt  motor,  tested  at  manufacturer's  works,  meets  all 
requirements;  after  installing  under  same  conditions  the  motor 
draws  400  amperes  from  the  line  at  starting.  What  is  the  cause? 
—p.  225. 

T  37  The  strength  of  a  solenoid  depends  upon  the  ampere-turns.  If  the 
turns  and  amperes  are  kept  constant,  does  a  change  in  power- 
factor  have  any  effect  ?-2_p.  226. 

U 

Meters 

U  I  In  view  of  the  simple  and  accurate  means  of  determining  the 
load  connected  to  recording  wattmeters  by  counting  the  disc 
revolutions,  would  it  not  be  well  to  have  a  small  window  opposite 
the  disc  in  the  cover  of  all  meters,  such,  for  example,  as  on  the 
Thomson  high-torque  meter?  This  would  avoid  the  neces- 
sity of  unsealing  the  meter  every  time  a  disc  reading  is  desired, 
—p.  226. 

U  2  From  the  meter  reader's  viewpoint,  what  diameter  of  metei:  dial 
is  the  best?— p.  228. 

U  3  What  shape  of  hand  is  the  most  advantageous  for  a  meter  dial?— 
p.  229. 

U    4    In  small-capacity  meters  both  sides  of  the  circuit  pass  through  the 
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meter,  while  in  large  meters  a  potential  tap  only  is  brought  out 
At  what  capacity  is  it  best  to  draw  the  line?— p.  2291 

U  5  In  various  makes  of  meters  the  binding-posts  for  the  connecting 
wires  are  so  arranged  that  a  screwdriver  must  be  used  either 
from  the  front,  sides,  top  or  bottom  of  meter.  Which  is  the 
most  desirable  position?— p.  230. 

U  6  What  are  the  principal  diffioilties  with  and  objections  to  chemical 
meters  of  the  direct-reading  type,  and  the  advantages,  if  any, 
as  compared  with  the  motor  or  moving-element  type?— p.  232. 

U  7  Give  the  shortcomings  of  the  Bastian  wattmeter.  What  are  the 
points  in  favor  of  this  meter? — p.  233. 

U  8  Ar€  prepayment  meters  entirely  successful?  If  not,  why?— 
p.  233. 

U  9^  Has  the  installation  of  electric  prq>ayment  meters  been  satisfac- 
tory, or  warranted  by  any  accruing  benefits? — p.  234. 

U  10  Where  companies  make  minimum  charge  what  provision  is  made 
for  prepayment  m^ers  when  the  amount  deposited  is  less  than 
minimum? — ^p.  234. 

U  1 1  Are  two-rate  meters  in  successful  operation  on  installations  requir- 
ing 800  to  1000  kilowatts?  What  is  the  best  method  of  in- 
stallmg?— p.  235. 

U  12  What  has  been  your  experience  with  the  Wright  discount  meter 
on  alternating-current  motors? — p.  235. 

U  13  If  Wright  demand  indicators  are  used  to  ascertain  the  demand, 
what  should  be  the  limit;  i.  e.,  for  how  long  a  period  should 
they  be  adjusted  before  the  maximum  is  registered? — p.  236. 

U  14  Are  maximum-demand  indicators,  of  the  Wright  type,  successful 
on  single-phase,  alternating-current  power  installations  for  es- 
tablishing the  discount  on  demand  rates? — p.  236. 

U  IS  What  method  is  used  in  determining  capacity  of  meter  placed  on 
installations  where  the  ordinary  load  is  only  a  small  part  of  the 
total  installation  as  in  residences? — p.  237. 

U  16  Should  service  and  house  cutouts  be  fused  to  same  ampere  capacity 
as  the  meter,  assuming  that  the  capacity  of  the  meter  is  suffi- 
cient for  connected  load?  In  the  event  of  an  overload,  will  the 
fuses  protect  the  meter  from  a  burnout? — ^p.  238. 

U  17  What  is  the  best  protection  against  lightning  for  Thomson  meters 
on  a  3-wire,  direct-current  system? — ^p.  239. 

U  18  If  the  meter  is  grounded,  what  effect  does  it  have  on  the  running 
of  the  meter?  The  meter  is  a  2- wire,  type  K  Fort  Wayne. 
The  service  being  connected  to  a  3-wire  secondary  *bus  on  pole 
line,  the  side  to  which  the  shunt  of  the  meter  is  connected  is, 
therefore,  grounded. — p.  239. 

U  19  With  a  ground  of  108  volts  on  house  lines  and  resistance  of 
voltmeter  13,100  ohms,  line-voltage  116,  how  are  resistance  of 
ground  and  loss  in  amperes  computed? — ^p.  240. 

U  20  What  has  been  your  experience  with  direct-current  meters  for 
power  on  220-240- volt,  3-wire  circuits? — p.  240. 
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U  21  Will  a  recording  wattmeter  that  creeps  under  no  load  record  the 
load  plus  the  creep  during  load  period? — p.  240. 

U  22  What  method  is  used  to  determine  if  the  constant  marked  on 
meters  is  correct? — p.  241. 

U  23  Is  there  any  simple  way  of  determining  the  streng^  of  a  perma- 
nent magnet,  such  as  is  used  in  type  K  Fort  Wayne  meters? 
—p.  241. 

U  24  What  difference,  if  any,  is  shown  in  the  action  of  a  meter  having 
a  short-circuit  in  the  armature  and  one  having  a  short-circuit 
in  commutator? — p.  242. 

U  25  A  rotary  transforms  from  direct  current  to  alternating  current, 
and  alternating  current  is  used  for  meter  testing,  (a)  Will 
meters  tested  on  this  current  register  the  same  when  con- 
nected to  a  main  feeding  direct  from  an  alternator?  (b)  If 
not,  what  will  be  the  error? — ^p.  242. 

U  26  How  do  two  meters  record  the  energy  on  a  3-phase  circuit,  and 
how  do  you  figure  same? — p.  243. 

U  27  Will  a  3-phase  primary  wattmeter  record  correctly  when  the 
current  transformers  are  wired  so  as  to  use  a  common  return 
lead?  If  not,  what  is  the  effect  of  tfiis  method  of  wiring  on 
the  operation  of  the  meter? — p.  244. 

U  28  When  running  a  2-phase  motor  on  meter  system,  will  the  actual 
load  be  registered  correctly  by  connecting  a  single-phase  meter 
in  on  one  phase  and  making  a  constant  of  2  to  get  the  total 
reading? — p.  244. 

U  29  A  meter  was  tested  on  a  no- volt  circuit  with  lo-ampere  load 
and  was  found  correct.  What  is  likely  to  be  the  error  if  the 
meter  is  connected  to  a  2200-volt  circuit  with  300  amperes, 
using  a  20-to-i  potential  transformer  and  30-to-i  current 
transformer? — ^p.  246. 

U  30  Should  primary  recording  wattmeters  be  tested  with  their  pres- 
sure transformers,  or  may  they  be  tested  with  sufficient  ac- 
curacy as  secondary  meters? — p.  246. 

U  31  What  is  the  cost,  in  an  average  station,  of  meter  repairs  and 
testing? — p.  247. 

U  32  In  using  one  recording  instrument  on  several  voltages,  alternat- 
ing-current circuit,  which  would  be  the  better  to  use  on  the 
potential  circuit — shunt  transformers  or  non-inductive  resist- 
ances? What  are  the  advantages  and  disadvantages  of  each 
method? — p.   247. 

U  33  Will  there  be  any  difference  in  the  reading  if  the  ammeter  of 
a  direct-current  machine  is  in  the  positive  or  in  the  negative 
lead  wire?     If  so,  why? — p.  248. 

U  34'  What  is  meant  by  power- factor  ?  How  does  the  power- factor 
of  a  motor  load  affect  current  meters? — p.  248. 

U  35  How  does  the  Sangamo  wattmeter  compare  with  commutator 
types  of  meters  as  regards  accuracy  on  small  loads,  efficiency 
and  accuracy  on  overloads,  direct  current?  Is  it  more  likely 
to  be  inaccurate  when  exposed  to  low  temperatures? — ^p.  249. 
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U  3fi  What  success  has  the  fraternity  had  with  the  mercury-flotled 
disc  meter? — ^p.  249. 

U  37  How  do  member  companies  keep  record  of  kilowatts  expended 
on  direct-current  series  arc  circuits?  This  question  is  prompted 
by  discouraging  experience  with  arc  meters- — ^p.  249. 

U  38  What  is  a  simple  and  handy  way  to  test  interior  iron-conduit 
wiring?  Apparatus  required  to  be  carried  by  meter  tester 
along  with  other  instruments  and  therefore  must  not  be  bulky, 
—p.  250. 

U  39  Do  you  insure  service  meters?  If  not,  do  you  charge  damage 
to  customer? — ^p.  250. 

U  40  Do  you  require  a  deposit,  or  a  guarantee  to  cover  the  credit  ex- 
tended to  tenants,  and^  if  so,  do  you  accept  the  guarantee  of 
any  responsible  party,  or  the  guarantee  of  the  tenant's  land- 
lord only? — ^p.  251. 

U  41  When  a  meter  man  tests  a  meter,  what  information  is  it  ad- 
visable to  give  the  customer? — p.  252. 

U  42  What  do  you  consider  the  most  satisfactory  explanation  to 
make  to  a  consumer  regarding  the  use  of  constants  in  com- 
putation?— ^p.  253. 

U  43  What  is  the  best  method  of  securing  the  people's  confidence  in 
electric  meters? — ^p.  256. 

U  44  Would  it  be  advisable  to  have  booklets  printed  to  distribute 
among  customers,  explaining  electric  meters? — ^p.  258. 

U  45  In  case  you  are  using  one  make  of  meter  and  you  have  a  cus- 
tomer who  desires  you  to  change  it  and  put  in  another  make 
of  meter,  do  you  do  this,  and,  if  so,  at  what  expense  to  the 
customer? — ^p.  259. 

U  46  How  shall  we  treat  a  customer  when  we  feel  that  his  bill  is 
too  high,  although  the  meter  and  wiring  are  correct  by  test? 
—p.  260. 

U  47  Where  the  ordinary  load  is  only  a  small  portion  of  the  con- 
nected load,  as  in  a  residence,  if  the  capacity  of  the  meter 
installed  is  based  on  the  average  load,  how  do  you  overcome 
the  objections  of  the  underwriters  or  municipal  inspectors? — 
p.  261. 

U  48  What  municipal  or  other  governmental  regulations  arc  imposed 
with  regard  to  accuracy  of  customers*  meters?  This  com- 
pany is  required  to  correct  all  meters,  when  tested,  to  within 
one-half  of  one  per  cent  on  full  load,  one  per  cent  on  half  load, 
and  two  per  cent  on  one-quarter  load,  but  is  not  required  to 
test  at  any  stated  interval.  Is  not  the  above  requirement 
very  strict? — p.  262. 

U  49  What  city  or  state  legislation  is  extant,  protecting  an  electric 
company  in  removing  a  meter  that  has  been  tampered  with, 
when  the  company  can  not  prove  that  the  cortsumer  himself 
"fixed"  the  meter  ?--p.  263. 
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U  so  Where  the  commercial  end  of  a  company  is  under  one  manage- 
ment and  the  operatmg  under  another,  should  the  meters  be 
read  from  the  commercial  office  or  from  the  meter  department 
— the  meter  department  being  under  the  operating  superin- 
tendent?   Why?— p.  363. 

U  51  Has  any  one  observed  a  meter  running  slow  after  a  shOrt-circuit  ? 
—p.  264. 

U  52  Does  the  right-angle  arrangement  between  the  field  of  the 
sdies  coils  of  meters  and  the  permanent  magnets  protect  them, 
and  to  what  extent?— p.  265. 

U  S3  What  has  been  the  experience  of  meter  men  in  observing  the 
deterioration  of  the  permanent  magnets  in  meters?— p.  265. 

V 

Advertising 

V  I    What  percentage  of  income  per  year  may  profitably  be  spent  for 

advertising  by  an  electric  company? — p.  266. 

V  2    State  the  percentage  of  direct  replies  to  advertising,  for  one  year, 

as  compared  with  number  of  inquiries  sent  out — p.  266. 

V  3    How   do  you   compile  your  mailing   lists,   and  what  method  do 

you  pursue  in  keeping  them  up  to  date? — p.  266. 

V  4    In  a  follow-up  system,  which  do  you  consider  the  better  policy — 

freq[uent  communications  of  average  workmanship  as  to  print- 
ing, design,  and  so  forth,  or  fewer  communications  of  higher 
grade?  How  often  each  month  or  year  would  you  circulate  a 
given  list? — ^p.  267. 

V  5    How  much  per  capita  of  population   in  your  territory  did  you 

spend  on  advertising  during   1906? — ^p.  268. 

V  6    What,  in  your  opinion,  is  the  best  method  of  advertising  for 

the  central  station  with  a  limited  appropriation;  in  other 
words,  if  an  appropriation  of  from  $5,000  to  $15,000  were  made, 
would  you  spend  it  in  newspaper,  follow-up  or  street-car  ad- 
vertising, and  why? — ^p.  268. 

V  7    How  do  you  check  up  the  results  of  newspaper  advertising?   Do 

you  look  upon  newspaper  advertising  for  the  central  station 
as  a  measure  of  policy  or  as  furnishing  a  direct  return;  or 
do  you  think  it  is  partially  one  and  partially  the  other? — 
p.  269. 

V  8    State  the  proportionate  cost  of  each  subdivision  of  your  adver- 

tising account — such  as  newspapers,  follow-up  advertising, 
street-car  advertising,  miscellaneous. — p.  270. 

V  9    What  general  or  specific  rules  do  you  follow  in  the  matter  of 

making  investments  for  installation  incident  to  getting  new 
business  ?  Please  divide  your  answer  as  follows,  stating  method 
in  each  case:  (a)  Do  you  make  free  sign  installations?  (b) 
Do  you  make  free  motor  installations  or  do  you  make  use  of 
a   loan   proposition?      (c)    Would   you   make   the    investment 
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necessary  to  change  an  elevator  from  hydraulic  to  electric? 
(d)  Do  you  do  any  wiring  free  of  charge  (residences 
or  stores)?  Do  you  supply  first  installation  and  free  re- 
newals of  special  lamps,  such  as  the  high-efficiency  and  Nernst 
lamps?  (e)  In  shutting  down  isolated  plants  do  you  aid  in 
financing  the  electric  installation,  and  how? — p.  271, 

V  10    Do  you  employ  women  for  soliciting  in  the  residence  district? 

If  so  are  they  successful,  and  why? — ^p.  273. 
V'  II     How  often  do  your  solicitors  meet  for  general  conference,  and 
how  freely  may  they  discuss  existing  conditions  at.  such  confer- 
ences?—p,  273. 

V  12    Describe    briefly  3rour  follow? up  system  for  cheddng  solicitor's 

work. — ^p.  274. 

V  13    Do  you   divide  your  territory,  g^iving  a  stated  section  to  each 

solicitor,  or  do  you  permit  each  to  extend  his  work  in  what- 
ever direction  he  can  secure  contracts? — p.  275. 

V  14    Do  you  allow  commissions  to  architects,  engineers,  builders,  for 

wiring  or  motor  contracts,  and  on  what  basis?  If  so,  does 
it  aid  you  in  securing  new  business,  and  to  what  extent? — 
p.  276. 

V  15    Into  how  many  branches  is  your  soliciting  department  divided? 

Name  them,  prescribing  the  duties  and  limitations  of  each 
branch. — ^p.  276. 

V  16    What  is  the  average  yearly  salary  of  your  solicitors  (not  includ- 

ing heads  of  departments)  ? — p.  277. 

V  17    How  many  solicitors  do  you  employ  per  1000  customers?    State 

number  whose  work  is  wholly  soliciting  and  number  who  have 
mixed  duties. — ^p.  277. 

V  18    What  is  the  average  cost  of  soliciting  per  kilowatt-hour  sold, 

charging  to  this  account  all  expenses  for  securing  new  busi- 
ness, excepting  advertising? — ^p.  278. 

V  19    How  may  the  efforts  for  the  encouragement  of  electric  installa- 

tions in  buildings  about  to  be  erected  be  improved,  and  what 
standard  line  of  action  should  be  followed? — p.  278. 

V  20    What  kind   of  advertising  do  you  consider  the  most  effective, 

and  the  best  for  the  company  to  adopt? — p.  278. 

V  21     Is  it  not  a  good  idea  for  solicitors  to  visit  their  customers  con- 

tinually, whether  they  buy  or  not,  so  as  to  show  an  interest  in 
them? — p.  279. 

V  22    Which  do  you  consider  the  more  efficacious  means  of  bringing 

in  business  to  the  company — personal  solicitation,  or  advertis- 
ing?— p.  280. 

V  23    Give  whatever  data  you  have  showing  the  advertisjaff  value  of 

electric  signs. — ^p.  282. 

V  24    How  can  free  signs  be  made  profitable  if  each  sign  is  special? 

—p.  282. 

V  25    What  means  have  been  found  advantageous  for  displacing  gas 
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engines  and  in  their  stead  installing  electric  motors?     How 
would  you  dispose  of  the  gas  engine? — ^p.  283. 
V  26    What   arguments   are  used  with  customers  contemplating  indi^ 
vidual  plants? — p.  284^ 

W 

CONTKACTS    AND    RatSS 

W  I  In  general,  is  the  ratio  of  charges  made  for  electrical  energy 
to  the  large  customer  to  that  made  to  the  small  customer  in 
proportion  to  the  ratio  of  the  costs  of  their  respective  service? 
7-p.  286. 

W  2  In  the  demand  system  of  charging,  should  the  minimum  charge 
be  placed  at  a  nominal  sum  for  all  customers — ^that  is.  $r.oo 
per  month — or  should  it  be  made  proportional  to  the  customer's 
maximum  demand?  (a)  For  lighting,  (b)  For  power.  What 
minimum  charge  do  you  require  from  power  customers  from 
I  to  25  horse-power? — ^p.  286. 

W  3  In  cases  where  a  maximum-demand  meter  is  installed,  do  you 
figure  each  month's  bill  on  the  demand  shown  for  that  month, 
or  on  the  maxinuun  demand  for  the  year? — p.  287. 

W  4  With  a  demand  system  of  charging,  how  do  you  assess  the 
maximum  demand  of  residences  and  customers  for  whom  you 
do  not  install  a  demand  meter? — ^p.  288. 

W  5  What  is  the  best  method  of  adjusting  the  minimum  charge, 
and  how  is  the  subject  of  minimum  charge  best  presented  to 
a  customer  without  actually  calling  it  a  minimum  charge? — 
p.  289. 

W  6  In  cases  where  prepayment  meters  are  installed  do  you  require 
consumer  to  sign  contracts  or  is  any  minimum  exacted?  How 
is  matter  handled? — p.  291. 

W  7  Has  any  company^  tried  the  Doherty  rate  of  charging  for  current 
and  given  it  up  as  being  unsuitable?    If  so,  why? — ^p.  291. 

W  8  What  effect  has  the  demand  system  of  charging  had  on  your 
load  curve?  Has  it  improved  your  load- factor  or  net  earnings 
sufficiently  to  justify  a  reduction  in  the  base  rate? — ^p.  291. 

W  9  Our  company  is  operating  a  24-hour  all-meter  circuit  How 
best  can  we  give  our  customers  a' low  rate  for  current  used  off 
the  peak  and  still  maintain  our  maximum  rate  during  the  peak 
load  without  incurring  too  much  expense  for  changes? — p,  21^1. 

W  10  Where  flat-rate  consumers  use  their  lights  longer  than  their 
contracts  allow  and  notices  to  sucti  effect  have  been  sent  out 
without  avail,  what  can  be  done  where  gas  competition  is 
strong? — p.  292. 

W  II  What  is  best  way  to  change  over  from  a  flat-rate  to  meter-rate 
basis?  Residences  mostly  on  meters,  business  mostly  on  flat 
rate.— p.  293. 

W  12  What  is  a  satisfactory  rate  for  lighting  current  in  a  village 
with  800  lights  where  it  costs  10.9  cents  per  kilowatt  to  manu- 
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facture  the  current?  Our  schedule  is  very  unsatisfactory. — 
p.  294.    ' 

W  13  How  do  European  rates  for  incandescent  lighting  compare  with 
rates  in  United  States?— p.  2$4. 

W  14  What  are  highest  and  lowest  rates  for  street  lighting  in  cities 
of  the  first  class? — ^p.  295. 

W  15  A  factory  customer  buying  power  from  a  central  station  installs 
a  motor-generator  for  lighting,  thereby  getting  lights  at  the 
power  rate  but  incurring  the  loss  in  motor  and  generator. 
The  station  carries  this  loss  at  the  peak.  Is  it  advisable  to 
make  a  special  lighting  rate  to  avoid  this,  or  what  should  be 
done  to  overcome  the  diflSculty? — ^p.  295. 

W  16  A  small  station  of  670-kw  capacity  has  180  kilowatts  on  the 
water-wheel  and  the  remainder  on  steam.  Average  peak  load 
is  350  kilowatts.  Water  is  obtained  from  a  canal  that  has 
much  anchor  ice.  A  mill  on  the  same  canal,  using  water- 
power  only,  wishes  125  horse-power  for  auxiliary  service  when 
handicapped  by  anchor  ice.  When  anchor  ice  sets  in,  the  station 
wheel  goes  out  of  business  before  the  mill  wheel.  What  is  a 
fair  minimum  annual  bill  and  what  would  be  a  fair  daily 
charge  for  ten  hours;  coal  $4.50  a  ton,  lighting  rates  $0.14, 
power  rates  down  to  $0.0325  ?— p.  296. 

W  17  What  would  be  a  fair  price  per  year  for  lamps  under  the  fol- 
lowing conditions:  Two  hundred  i6-cp  lamps  on  moonlight- 
midnight  schedule,  coal  $4.50  per  ton.  Lamps  in  multiple  through 
transformers  supplying  12  lamps  each? — ^p.  296. 

W  18  Should  an  opera  house  having  a  large  connected  load  that  is 
used  only  a  hialf  dozen  times  a  month  receive  any  advantage 
in  rates? — ^p.  296. 

W  19  What  standard  form  of  contract  do  you  use?  (a)  For  lighting, 
(b)  For  power. — ^p.  297. 

W  20  If  a  power  schedule  is  based  on  a  stand-by  or  demand  charge, 
what  is  the  most  accurate  commercial  method  of  ascertaining 
the  demand  on  polyphase  installations? — p.  297. 

W  21  In  consideration  of  the  low  power-factor  of  Moore  tubes  and 
consequent  larger  investment  requirement  per  kilowatt  con- 
nected, should  a  higher  price  per  kilowatt-hour  be  charged 
for  current  supplied  to  these  tubes? — ^p.  298. 

W  22  What  is  the  common  conception  of  the  term  "horse-powcr- 
year"?  What  number  of  hours  per  day  and  what  number  of 
days  per  year  are  contemplated  in  this  term  as  applied  to  sale 
of  power  at  stated  price  per  horse-power-year? — p.  299. 

W  23  Has  any  member  been  successful  in  getting  large  grain  elevators 
to  equip  fof  electricity  and  use  central-station  service,  and  how 
did  he  go  about  it? — p.  300. 

W  24  Please  state  briefly  any  scheme  for  getting  old,  unwired  resi- 
dences wired  and  getting  their  occupants  as  consumers  of  elec- 
tricity?—p.  300. 
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W  25  Has  any  effort  been  made  to  induce  National  advertisers  to 
use  electricity  for  advertising  purposes?  Why  not  make  a 
uniform  fixed  rate  for  this  class  of  advertising,  which  would 
apply  to  cities  and  towns  of  like  class,  so  that  these  advertisers 
could  include  electric  advertising  in  their  appropriation,  the 
same  as  newspaper,  bill-posting  and  painted-sign  work?— p.  301. 

W  26  Has  a  satisfactory  time  switch,  which  will  turn  current  on  and 
off,  been  put  on  the  market?— p.  301. 

W  27  Is  it  advisable  to  set  a  wattmeter  as  a  check  on  a  flat-rate  sign 
equipment? — p.  301. 

W  28  How  does  the  sign  operated  through  a  time  switch  and  charged 
for  at  a  flat  rate  appeal  to  your  customers  ?— p.  303. 

X 

Accounting  and  Statistics 

X  I  H  the  Standard  System  of  Accounts  for  Electric  Lighting  Com- 
panies adopted  by  the  National  Electric  Light  Association  is 
correct,  why  is  it  not  adopted  by  the  Commission  of  Gas  and 
Electricity  of  the  State  of  New  York,  so  that  the  accounts  of 
the  electric  light  companies  and  reports  to  the  state  may  be 
uniform?— p.  303. 

X  2  What  is  being  done  toward  obtaining  a  uniform  and  accurate 
system  of  classification  of  accounts? — ^p.  304. 

X  3  What  is  considered  the  maximum  percentage  of  operating  ex- 
penses to  income  at  which  a  medium-sized  electric  light  plant 
can  show  a  fair  return  on  the  investment? — p.  304. 

X  4  What  is  a  good  method  of  recording  the  cost  of  individual  ex- 
tensions to  distributing  system  and  revenue  from  the  same 
and  of  determining  iwrhether  the  investment  was  justified? — 

p.  304. 

X  5  What  is  the  best  general  method  for  prompt  collection  of  munici- 
pal accounts? — p.  304. 

X  6  What  are  your  total  canvassing  and  advertising  expenses  per 
year  per  incandescent-lamp  equivalent  added  to  your  supply 
system? — p.  304. 

X    7    Do  you  think  a  7-per  cent  depreciation  charge  is  too  high? — 

P   304. 

X  8  What  is  the  ratio  between  maximum  indications  taken  from 
demand  indicators  on  consumers'  premises  and  maximum  sta- 
tion load  on  any  station  having  complete  equipment  of  demand 
indicators  ? — p.    304. 

X  9  What  is  the  average  line  loss  between  switchboard  and  con. 
sumers*  meters? — p.  305. 

X  10  What  percentage  of  difference  between  current  registration  on 
meters  at  station  and  those  on  customers'  premises  is  con- 
sistent with  good  practice? — p.  305. 

X  II    Under  average  conditions  what  percentage  of  power   developed 
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at  waterfall  or  botkr-room  is  actually  delivered  to  consumer? 
—p.  305. 

X  12  The  term. ''load- factor"  being  deined  as  "the  ratk>  of  the  mean 
power  used  during  a  limited  time  (generally  one  day)  divided 
by  the  total  power  that  the  station  could  have  generated  during 
that  time"  (see  Hering,  Ready  Reference  Tables,  vol.  i,  p.  80) 
— is  it  customary  to  include  or  exclude  the  capacity  of  spare 
units,  t.  e,f  units  not  operating  at  any  time  during  the  period 
for  which  the  calculation  is  made? — p.  3(^. 

X  13  What  is  the  best  way  of  calculating  load- factor,  of  station?— 
p.  306. 

X  14  Can  the  power-factor  be  calculated  from  ordinary  station  read- 
ings on  voltmeter,  ammeter  and  wattmetdr?  Please  give 
formula. — ^p.  306. 

X  15  Give  a  sample  of  daily  station  report  and  load  diagram  for  a 
combined  railway  and  light  station? — p.  307. 

X  16  Considering  only  operating  expenses,  is  a  sin^e-phase  equipment 
for  general  power  service  more  economical  than  a  3-phase  sys- 
tem?—p.  307. 

X  17  How  many  kilowatt-hours,  per  capita  of  territory,  did  you  gen- 
erate during  1906?— p.  308. 

X  18  How  many  kilowatt-hours  are  consumed  per  lamp  per  annum — 
(a)   In  residences?     (b)   In  commercial  district?— p.  308. 

X  19  (a)  In  a  city  of  250,000  people,  how  much  per  capita  should  be 
earned  from  lighting  and  small  power  consumers?  (b)  How 
many  i6-cp  lamps  connected  per  capita  f — p.  308. 

X  20  What  is  a  fair  percentage  of  business  connected  to  business  re- 
moved from  your  circuits?  In  other  words,  for  every  100  i&<p 
equivalents  connected  to  the  system,  how  many  i6-cp  equiva- 
lents are  lost?— p.  308. 

X  21  What  percentage  of  yearly  increase  may  fairly  be  expected  in 
the  total  horse-power  of  motors  in  connected  installations? 
How  much  horse-power  have  you  now  connected?-^.  308. 

X  22  (a)  How  many  companies  in  this  country  exceeded  125^000  i6-cp 
equivalents  increase  in  connected  installation  in  1906?  (b) 
What  was  your  increase  last  year,  and  what  the  population 
of  the  territory  served? — ^p.  309. 

Y 

Management 

Y  1     Will  it  pay  to  put  in  a  special  meter  for  ceiling  fans  for  a  few 

months?  Is  it  not  impractical  to  operate  such  motors  and 
lights  on  the  same  meter  and  give  a  fair  rate?  Lights  are  on 
only  a  few  hours  in  summer,  while  ceiling  fans  may  be  24-hour 
service  in  some  cases. — p.  309. 

Y  2    Should  ceiling  fans  be  operated  on  meter  or  flat  rate?     Should 

a  special  rate  be  made  for  ceiling  fans  on  account  of  long-hour 
service? — p.  310. 
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Y  3    How  many  fans  shcmld  be  contracted  for  before  starting  a  cir- 

cuit, and  if  on  a  meter  basis,  what  percentage  of  increased 
revenne  from  li^ts  already  installed  can  be  figured  on?— p.  312. 

Y  4    How  far  south  must  a  station  be  located  to  warrant  operating 

a  day  circuit  for  fan  service? — p.  312. 

Y  5    As  the  current  consun^tion  of  a  good  desk  fsoi  is  so  low,  is  it 

advisable  to  advocate  high  efficiency  for  such  apparatus? — 
p.  312. 

Y  6    Is   it  good  practice  for  a  lighting  company  to  sell  motors? — 

p.  312. 

Y  7    Does  the  introduction  of  a  fan  or  small  motor  for  a  special  pur- 

pose usually  act  as  an  entering  wedge  for  lighting  business? — 
p.  316. 

Y  8    Is  the  installation  of  small  motors  on  residence  circuits  desirable 

or  profitable?— p.  317. 

Y  9    Is  it  not  foolish  to  sell  motors,  such  as  family  sewing-machine 

motors,   at   cost   when   the   possible   revenue   is   very  low? — 

p.  318. 

Y  10    If  the  revenue  from  residence  motors  does  not  pay,  do  the  in- 

definite benefits  warrant  the  trouble  of  introduction,  and  what 
are  these  benefits?— p.  319. 

Y  II    Is   any   station   making  a   successful  campaign   for   introducing 

small  motors  for  washing  machines  in  residences  ?  As  this 
would  save  an  actual  outlay  in  labor  each  week,  it  should  be 
an  interesting  application  if  praeticable. — p.  319. 

Y  12    What  special  line  of  motors  has  been  found  easiest  to  introduce 

when  starting  a  motor  campaign?  What  line  does  your  can- 
vasser find  easiest  to  talk,  and  what  points  seem  to  appeal 
most  to  the  customer— convenience,  economy  or  comfort? — 
p.  320. 

Y  13    Should  a  central  station  rent  electric  motors,  and,  if  so,  should 

this    apply   only    to    large    sizes,    or  should   it    also    apply    to 

fan  motors  and  ceiling  fans,  which  are  used  for  only  a  few 
weeks  or  months  in  a  year? — ^p.  320. 

Y  14    What  eflFect  would  free  wiring  have?  Would  it  be  any  induce- 

ment to  prospective  customers? — ^p.  322. 

Y  15    Would  not  free  wiring  of  houses,  and  so  forth,  greatly  interfere 

with  the  local  contractors  and  jeopardize  the  company's  inter- 
ests?— ^p.  322. 

Y  16    How  do  you  encourage  window  lighting,  outlming'of  buildings, 

and  use  of  decorative  signs? — ^p.  323. 

Y  17    Do  you  do  free- wiring  for  store  windows? — ^p.  324. 

Y  18    Have  you  tried  the  plan  of  wiring  houses  and  other  buildings 

and  taking  payment  in  instalments?     What  success? — p.  324. 

Y  19    Is   sufficient   care   and   interest   shown   for   new   consumers   after 

they  have  once  been  obtained? — ^p.  325. 

Y  20    What  is  the  most  successful  method  used  to  meet  the  competition 

of  the  F.  and  P.  gasolene-lighting  system? — p.  325. 
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Y  21    What  methods  do  you  use  to  close  down  isolated  plants  where 

steam  heat  is  required? — ^p.  326. 

Y  22    In  a  city  of  15,000  population  is  2Tphase  or  3-phase  distribution 

preferable?— p.  326. 

Y  23    What  is  the  advantage  of  the  combination  of  an  ice  plant  with 

an  electric  light  plant,  especially  in  smaller  ccHnmunities  ?— 
p.  326. 

Y  24    To  what  extent  is  it  advisable  to  carry  the  practice  of  keeping 

spare  parts  on  hand?  Cite  instances  in  your  own  practice, 
stating  equipment  and  parts  carried. — p.  326. 
Y.25  When  a  company  is  supplying  both  gas  and  electricity  in  a  given 
district,  is  it  better  to  have  a  superintendent  for  each  depart- 
ment or  to  have  one  man  for  superintendent  of  both  depart- 
ments?— p.  327. 

Y  26    Please  state  whether  any  member  has  inaugurated  a  successful 

merit  system  to  keep  the  work  of  emplc^ees  at  a  high  standard 
of  efficiency  and  satisfaction.    Give  details.— p.  327. 

Y  27    Is  the  electric  lighting  business  adapted  to  any  scheme  of  profit- 

sharing  with  employees?  What  plan  is  best?  What  has  been 
your  experience? — ^p.  328. 

Y  28    Would  it  pay  large  companies  to  invest  money  in  timber  land 

for  the  purpose  of  ctritivating  trees  for  poles? — ^p.  328. 

Y  29    What  can  be  done  to  promote  uniformity  in  interpretation  of 

insurance  rules  concerning  wiring  installation,  by  inspectors 
of  the  Underwriters'  Association? — p.  328. 

Y  30    Assuming  a  residence  to  be  equipped  with  concealed  wiring  that 

has  been  condemned  by  the  insurance  inspector,  and  the  house 
has  been  rewired  entirely  independent  of  the  condemned  S3rs- 
tem,  is  there  any  valid  reason  why  a  certificate  should  be  re- 
fused until  the  old  wiring  is  completely  removed? — ^p.  329. 


Legal 

Z  I  In  case  you  have  among  your  printed  rules  one  like  this — "If  all 
bills  are  not  paid  on  or  before  the  15th  day  of  the  month  in 
which  they  become  due,  service  will  be  cut  oflF  without  notice*' 
—do  you  strictly  enforce  it?  If  not,  what  legal  bearing  would 
it  have  in  case  you  cut  out  a  customer  where  there  was  a  dis- 
pute or  controversy? — p.  329. 

Z  2  In  case  a  person  or  company  held  a  20-year  franchise  and  at  the 
expiration  of  its  term  the  city  refused  to  grant  a  new  fran- 
chise, could  the  city  compel  the  holder  to  cease  operations  or 
remove  the  lines  from  the  streets  without  compensation? — 
p.  330. 

Z  3  Assuming  that  the  operating  company  has  inspected  a  wiring  in- 
stallation and  approved  of  it,  and  a  fire  takes  place  caused  by 
current   from  the  company's   lines,  what  would  be  the  com- 
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pan/s  position?  .  Assuming  that  a  city  officer  had  passed  the 
same  installation,  would  the  company  be  in  any  better  position 
as  to  liability  for  damages?  Similarly,  if  it  was  passed  by  an 
Underwriters'  inspector?— p.  33a 

t — ^Unclassified 

Is  there  any  electrochemical  process  the  product  of  which  could 
be  manufactured  on  a  profitable  basis  by  electric  lighting  com- 
panies, utilizing  for  this  purpose  the  spare  capacity  available 
at  low-load  hours?— p.  331. 

Give  average  wages  of  chief  engineer,  assistants  and  firemen  in 
500-kw  to  800-kw  plants— especially  in  middle  states. — p.  331. 

Is  it  customary  to  test  the  insulation  resistance  of  house  wiring 
where  the  work  is  done  with  approved  materials  and  in  a  satis- 
factory manner?  What  is  the  best  type  of  instrument  for  such 
work?— p.  331. 

Does  alternating  current  cause  electrolysis? — ^p.  332. 
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NoTC—  t  indicates  ''Undatsified." 

A 

Accounts,  percentage  of  costs  to  income Ques.  X    3,  p.  304 

Accumulator,  steam,  application  of Ques.  G  12,  p.*   44 

Adjustment  of  high  bill Ques.  U  46,  p.  260 

Advertisers,  securing  business  from  National Ques.  W  25,  p.  301 

Advertising,  best  for  limited  appropriation Ques.  V    6,  p.  268 

"          compiling  mailing  lists Ques.  V    3,  p.  266 

"          cost  per  capita  Ques.  V    5,  p.  268 

"          for  electric  irons  Ques.  T    3,  p.  206 

"          most  effective  Ques.  V  20,  p.  278 

**          newspaper,  does  it  pay? Ques.  V    7,  p.  269 

"          percentage  of  direct  replies Ques.  V    2,  p.  266 

"          percentage  of  income  spent Ques.  V    i,  p.  266 

"          quality  of  follow-up  literature Ques.  V    4,  p.  267 

"          subdivision  of  expenditures  Ques.  V    8,  p.  270 

"          versus  personal  soliciting  Ques.  V  22.  p.  280 

Air-gap;  large,  necessity  for,  in  turbo-generators. . . .  Ques.  K  18,  p.    85 

Air-pump,  power  required  for Ques.  C    5,  p.    19 

Air-suction  versus  air-blast    for  cleaning  electrical 

apparatus  Ques.  K  30,  p.    92 

Alternators.    See  "Generators,  alternating-current." 

Aluminum  cables,  cost  of  making  joints Ques.  P  20,  p.  130 

*'         versus  copper  for  long  transmissions Ques.  P  20,  p.  130 

Ammeter,  proper  polarity  to  be  placed  on Ques.  U  33,  p.  248 

Ammeters  required  for  small  3-phase  plant Ques.  M  12,  p.  106 

Anchor  ice,  prevention  of Ques.  B    5,  p.     12 

Architects,  commissions  for Ques.  V  14,  p.  276 

Arc  lamps.    See  ''Lamps." 

Armature  coils,  insulation  for,  revolving-field  gen- 
erators      Ques.  K  20,  p.    86 

Armature,  ring,  temporary  repair Ques.  K  22,  p.    88 

"           slots  for  revolving-field  generators Ques.  K  20,  p.    86 

Arresters,  lightning.    See  "Lightning." 

Atmospheric  system,  advantages  of Ques.  J    7,  p.    60 

Ques.  J    8,  p.    61 

"                "        description  of Ques.  J    6,  p.    59 

Auxiliaries,  power  for  jet  and  column  condensers...  Ques.  G    9,  p.    43 

"           power  required  for Ques.  C    5,  p.    19 

steam  versus  electric  drive Ques.  G  10,  p.    43 
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B 

Back-pressure,  increased  steam  consumption  due  to. .  Ques.  J  10,  p.    64 

Baffling,  method  of,  for  boilers Ques.  E  S,  p.    30 

Barometric. condensers,  literature  on Ques.  G  11,  p.    44 

Barriers  versus  large  clearances,  comparison  of  costs  Ques.  M  5,  p.  102 
Bastian  meter.     See  "Meters." 

Battery,  storage,  capacity  compared  with  bulk Ques.  L  2,  p.    93 

"           **         experience  with  tray-plate  style Ques.  L  5,  p.    94 

"           "         for  use  with  booster Ques.  L  6,  p.    94 

"           "         life  of  positive  plates Ques.  L  3,  p.    93 

"           "         loss  in  capacity Ques.  L  4,  p.    94 

"           "         records  of  large  plants Ques.  L  i,  p.    93 

"           "         tests  for  electrolyte Ques.  L  7,  p.    96 

Bearings,  d3mamo,  best  metal  for Ques.  K  29,  p.    91 

"         location  of  oil  grooves  Ques.  N  4,  p.  115 

"         prevention  of  hot  boxes Ques.  N  5,  p.  115 

Belting  and  shafting,  friction,  in  industrial  plants Que&.  N  i,  p.  114 

Belt  versus   bevel   gear   for   driving   from   vertical 

turbine   Ques.  N  2,  p.  115 

Boiler  compound,  in  heater Ques.  C  3,  p.    16 

"             "           salt  and  soda-ash Ques.  C  4,  p.    18 

Boilers,  baffling  of Ques.  E  5,  p.    30 

"         efficiencies,  at  different  pressures Ques.  E  i,  p.    24 

"        gas  retort  furnace  for  Ques.  E  6,  p.    30 

"         hastening  steaming  on Ques.  F  3,  p.    36 

"         reserve,  holding  steam  in Ques.  E  2,  p.    25 

Booster,  size  for  use  with  battery Ques.  L  6,  p.    94 

Brick  versus  -concrete  for  switchboard  compartments  Ques.  M  8,  p.  105 

Buildings,  concrete,  construction  of Ques.  A  i,  p.      3 

A  2,  p..     3 

C 

•Cap-stone,  loosened,  repair  of Ques.  H  2,  p.    44 

<^arbons,  crystallizing  of  Ques.  S  11,  p.  183 

"          slipping,  prevention  of   Ques.  S  9,  p.  181 

Cement  floors,  dust  and  oil-proof Ques.  A  6,  p.      6 

Chain  for  suspending  arc  lamps Ques.  S  i,  p.  174 

Charges,  proportioning  of,  for  district  steam-heating 

plants Ques.  J  16,  p.    67 

Circuit-breakers  between  generators  and  'bus-bars...  Ques.  M  6,  p.  102 

"                time-element  versus  instantaneous. .  Ques.  M  13,  p.  107 

Circulating  pumps,  power  required  for Ques.  C  5,  p.    19 

Coal,  storage  under  water Ques.  D  5,  p.    21 

Commissions  for  architects  and  builders Ques.  V  14,  p.  276 

Compound,  boiler.    See  "Boiler  compound." 

Concrete,  construction  for  high  buildings Ques.  A  2,  p.      3 

"          pilings,  comparison  with  wood Ques.  A  3,  p.      4 


372  INDEX  III— GENERAL 

Concrete,  size  of  stone  for,  tunnel  walls Ques.   A    8,  p.      8 

stack,  advantages  of Ques. 

"  substations,  construction  of Ques. 

"  versus  brick  for  switchboard  compartments  Ques. 

"  work  in  winter  Ques. 

Condenser,  auxiliaries,  steam  versus  electric Ques* 

"  jet,  pressure  difference  in Ques. 

"  surface,  corrosion  of  tubes Ques. 

Condensers,  barometric,  literature  on Ques. 

"  cooling  of  discharge  water  from Ques. 

"  jet  and  coltmin,  power  for  auxiliaries. .  Ques. 

"  surface,  allowable  drop  in  pressure Ques. 

Conduit  from  generator  to  switchboard Ques. 

Constants,  meter,  explanation  of Ques. 

Consumers,  interest  in,  after  connection Ques. 

Converters,  rotary,  automatic  synchronizing  of Ques. 

"  "       compotmding  of   Ques. 

"              "       compound-wound,  with  series  re- 
actances    Ques. 

"  "       effects  of  residual  magnetism Ques. 

*'  "       setting  brushes  on Ques. 

Corrosion  in  tubes  of  surface  condensers Ques. 

Creosoting  poles.    See  "Poles." 

D 

Demand  indicators,  ratio  between  station  and  con- 

stuners'    Ques. 

Deposit  for  meters Ques. 

Depreciation,  correct  percentage  charged  for Ques. 

"  on  low-head  water-power Ques. 

Diesel  oil  engine,  economy  of Ques. 

Discharge  water  from  condensers,  cooling  of Ques. 

Distributing  system,  ratio  of  capacity  to  generating 

system    Ques. 

Distribution,    loss   between   station   and   consumers* 

meters  Ques. 

"  single-phase  versus  3-phase,  for  power.  Ques. 

"  2-phase  versus  3-phase,  in  small  cities.  Ques. 

District  heating.    See  '*Heating,  district." 

Doherty  system  of  rates,  where  used Ques. 

Draft,  balanced  system Ques. 

"       increasing  capacity  of  Ques. 

"       in  round  or  square  stack Ques. 

Dynamos.    See  "Generators." 
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e 

Economizers,  cost  of  maintenance Ques.  C    7,  p.    ao 

"           economy  of Ques.  C    6,  p.    ao 

Electrolysis  caused  by  alternating  current Ques.  t    4»  P«  33^ 

Electrolytic  work,  sale  of  current  for Ques.  T    ft  p.  ao7 

Elevator  motor,  single-phase,  control Ques.  T  ift  p.  214 

"       motors,  single-phase  Ques.  T  i8»  p.  214 

Employees,  merit  system  for  Ques.  Y  26,  p.  327 

"           wages  of  station  force Ques.  t    2,  p.  331 

Engine,  best  tjrpe  for  direct  connection Ques.  H    i,  p.    44 

Engines,  increased  steam  consumption  under  back- 
pressure    Ques.  J  10,  p.    64 

"         proper  feeding  of  oil  to  cylinders Ques.  O    S,  p.- 118 

"         reciprocating  comparative  maintenance  cost  Ques.  H    6,  p.    46 

"                  "             versus  turbines,  for  economy.  Ques.  I    2,  p.    48 
"  •               "             versus  turbines,    for   soo-kw 

units    Ques.  I    3,  p.    49 

Exciters,  power  required  for Ques.  C    5,  p.    19 

Exciter  system,  shunt  versus  compound-wound  gen- 
erators   ! Ques.  K  25,  p.    89 

Exhaust  steam,  turbine  operated  by Ques.  I    7,  p.    52 

F 

Fans,    ceiling,  meter  versus  flat  rates   for Ques.  Y    2,  p.  310 

"            "        special  meters  for   Ques.  Y    i,  p.  309 

*•        desk,  current  consumption  of Ques.  Y    5,  p.  312 

"        minimum  number  for  day  circuit Ques.  Y    3,  p.  312 

Feed-water,  impregnated  with  tar  Ques.  C    2,  p.    15 

"            suction  inlet  for  Ques.  '  C    i,  p.    13 

Fireproof  plant,  roof  for Ques.  A    5,  p.      6 

Flaming-arc  lamps.    See  'Tamps." 

Flat-irons,  advertising  for Ques.  T    3,  p.  206 

"          burning-out  of  Ques.  T    2,  p.  205 

**           success  obtained  with  Ques.  T    i,  p.  204 

Floors,  cement,  dust  and  oil-proof ''  Ques.  A    6,  p.      6 

Follow-up  system  for  new  buildings  Ques.  V  19,  p.  278 

"             "        quality  of  printing  Ques.  V    4,  p.  267 

Foundation  cap-stone,  repair  of  loose Ques.  H    2,  p.    44 

Franchise,  operation  after  expiration  of Ques.  Z    2,  p.  330 

Frequency  indicator,  operation  of Ques.  M  15,  p.  108 

Friction  of  belting  and  shafting  in  industrial  plants. .  Ques.  N    i,  p.  114 

Frosting  incandescent  lamps,  effect  of Ques.  S  23,  p.  190 

Furnace,  changes  in,  to  abate  smoke Ques.  E    3,  p.    25 

Furnaces,  electric,  for  fine  bronze  work Ques.  T    8,  p.  207 

Fuses,  capacity  required  Ques.  T  28,  p.  221 

"       of  size  to  protect  meter  Ques.  U  16,  p.  238 
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Gallery,  switchboard,  should  it  be  insulated? Ques. 

Gas  and  electric  plants  combined,  superintendence  of  Ques. 

Gas-caps,  treatment  to  prevent  rusting Ques. 

Gas  engine,  comparative  maintenance  cost Ques. 

Gas  engines,  displacing  with  motors Ques. 

Gas  for  power,  generating  of Ques. 

Gaskets,  pipe  joints,  materials  for Ques. 

Gasolene  lighting,  meeting  competition  of Ques. 

Gas-producer  plant,  comparative  maintenance  cost...  Ques. 

"  plants,  success  in  electric  lighting Ques. 

Gas-retort  furnace  for  boilers  Ques. 

Gate,  in  salt  water,  metal  for Ques. 

Generating    and    transmitting,    comparison    of    two 

methods   Ques. 

"  system,  ratio  of  capacity  to  distributing 

system  Ques. 

Generators,  alternating-current,  locating  short-circuit  Ques. 

"  "  running  unbalanced Ques. 

"                  "           speed  regulation  of,  for  par- 
allel operation  Ques. 

"  "  variation  in  voltage Ques. 

"  belted,  alternating,  voltage  regulators  for  Ques. 

"  best  metal  for  bearings  on Ques. 

"  .        direct,    different    voltages    operated    in 

parallel  Ques. 

"  "         repairing  defective  coil Ques. 

"  driven  from  vertical  turbine Ques. 

"  efficiency  gained  by  direct  connection . . .  Ques. 

"  grounding  of  frames Ques. 

"  high-voltage,  grounding  of  neutral Ques. 

"  in  parallel,  conditions  in  case  of  trouble.  Ques. 

"  prevention  of  hot  boxes Ques. 

"  putting  out  of  service Ques. 

"          railway,  advantages  of  equalizer  on  nega- 
tive *bus  Ques. 

"  ratio  of  capacity  to  load Ques. 

"  reduction  of  voltage  Ques. 

"  revolving-field,  armature  slots  for Ques. 

"  "  coil  insulation  for Ques. 

•*  shunt  or  compound-wound,  for  excitation  Ques. 

"  3-phase,  connecting  with  switchboard Ques. 

"  turbo,  necessity  for  large  air-gap Ques. 

Glass,  wired,  for  windows Ques. 

Globes,  best  combination  for  arc  lamps Ques. 

Grates,  shaking,  for  use  with  steam  blowers Ques. 

Ground,  effect  on  operation  of  meter Ques. 
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Grounding  of  generator  frames : Ques.  K  lo,  p.  T7 

"          neutral  of  3-phase  generators Ques.  K    9,  p.  77 

"           secondaries,  current  lost  by Ques.  R  11,  p.  167 

lightning  effects,  due  to Ques.  R  11,  p.  167 

method  of  Ques.  R  13,  p.  168 

"                   "           resistance  allowable  Ques.  R  12,  p.  167 

Ground  on  meter,  calculating  loss Ques.  U  19,  p.  240 

Grounds,  testing  with  millivoltmeter Ques.  M  16,  p.  no 


H 

Heaters  with  electric  lamps,  efficiency  of 

Heating  apparatus,  decrease  of  life  on  220  voTts 

"        appliances,  success  obtained 

"  district,  steam,  advantages  of  atmospheric 
system 

"  **  "  advantages  of  combination 
with  electric  plant 

"  "  "  as  aid  in  competing  with 
water-power  plants 

"  "  "  atmospheric  system,  de- 
scription of 

"  "  "       determination  of  rates 

"  "  "        exhaust  versus  live  steam. . 

"  "  "        flat  v^rjuj  meter  rates 

"  "  "  for  operating  hot-water  sys- 
tem     

"  "  "        live  steam  used 

load-curve 

"  "  "        method  of  charging  for 

"  "  "       proportioning  of  expenses. . 

"  "  **       rates  and  system  of  charging 

"  "  "  ratio  of  average  to  maxi- 
mum demand 

"  "  "        subdivision  of  revenue 

"  "  "       versus  hot  water 

"  "  "        water  for  domestic  use 

"         electric,  versus  gas  or  steam 

"         industrial,  sale  of  current  for 
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Horse-power-year,  definition  of., 
Hot  boxes,  prevention  of 
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Ques. 

N 

5,  p. 

IIS 

I 

I-beam,  life  of,  in  salt  water Ques.  A  10,  p.      8 

Ice  formation  in  penstock Ques.  B    6,  p.    13 

"    plant,  combination  with  electric Ques.  Y  23,  p.  326 
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Illumination,  determination  of  required Ques.  S  43,  p.  203 

"             diffused,  for  offices Ques.  S  40,  p.  202 

"             most  effective Ques.  S  $9,  p.  20t 

"             of  drafting-rooms  Ques.  S  41,  p.  203 

"             unit  for  comparison  of Ques.  S  43,  p.  204 

Incandescent  lamps.    See  "Lamps." 

Indicator,  frequency,  operation  of Ques.  M  15,  p.  108 

Indicators,  power-factor,  for  125-cycle,  single-phase 

circuits  Ques.  M  14,  p.  108 

Inductance,  use  of  S3mchronous  motors  to  take  up. .  Ques.  K  16,  p.    82 

Inlet,  suction,  for  feed- water Ques.  C    i,  p.    13 

Inspection,  compan/s  responsibility  after Ques.  Z    3,  p.  330 

Instruments,  selection  and  arrangement  of,  of  3-phase  ' 

switchboard  Ques.  M  22,  p.  113 

Insulation,  testing  resistance  of,  in  house  wiring. . . .  Ques.  t    3,  p.  331 

Insurance  rules,  interpretation  of Ques.  Y  29,  p.  328 

"            "      removal  of  unused  wiring,  required.  Ques.  Y  30,  p.  329 

Irons,  flat    See  "Flat-irons." 

Isolated  plants,  arguments  for  displacing Ques.  V  26,  p.  284 

"            "       closing,  when  steam  heat  is  required.  Ques.  Y  21,  p.  326 

J 

Joints,  pipe,  materials  for  gaskets Ques.  G    4,  p.    41 

K 

Kilowatt-hours  generated  per  capita Ques.  X  17,  p.  308 

"           per  lamp  per  year Ques.  X  18,  p.  308 

L 

Lamps,  arc,  best  kinds  of  globes Ques.  S    4,  p.  177 

"         "    chain  for  suspending Ques.  S    i,  p.  174 

"         "    consumption,  alternating  versus  direct- 
current  Ques.  S  10,  p.  182 

"         "    crystallization  of  carbons Ques.  S  11,  p.  183 

"         "    flame,  fmnes  from Ques.  S  16,  p.  185 

"         "       "      policy  regarding Ques.  S  17,  p*  186 

"         '*    magnetite,  starting  mercury-vapor  recti- 
fier    Ques.  S  IS,  p.  185 

"         "    municipal,  cost  of  trimming  and  inspect- 
ing    Ques.  S  13,  p.  184 

"         "    reflectors  for Ques.  S    3,  p.  176 

"         "    relation  of  light  to  power-factor Ques.  S    6,  p.  179 

"         "    remedy  for  slipping  carbons  Ques.  S    9,  p.  181 

"         "    series,  how  tested Ques.  S    7,  p.  r8o 

"         "       "      ^operating  costs  compared Ques.  S  i^  p.  187 

"         "    street  series,  outages  Ques.  S  12,  p.  183 
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Lamps,  arc,  street,  why  operated  in  series Ques.  S  19,  p.  188 

"         "    treatment  of  gas-caps  Ques.  S    2,  p.  176 

**         "    trouble  with  series  Ques.  S    5,  p.  179 

"      incandescent,  effect  of  frosting Ques.  S  23,  p.  190 

S  30,  p.  196 

"               "            GEM,  current  consumption Ques.  S  30,  p.  196 

"                "                "      versus  Welsbach  lighting  Ques.  S  29,  p.  196 

"                **            high-efficiency  Ques.  S  25,  p.  192 

S  26,  p.  193 

S  27,  p.  194 

S  28,  p.  195 

at    cost   to   cus-  - 

tomers Ques.  S  32,  p.  198 

^*                "            life  of  tantalum Ques.  S  36,  p.  200 

"                "            metallized-filament  or  tantalum  Ques.  S  31,  p.  197 

"                "             renewals Ques.  S  24,  p.  191 

^*                "             renewed Ques.  S  22,  p.  189 

**                "            series,  cost  of  good  service Ques.  S  21,  p.  189 

^*                "               "       good  regulation  for Ques.  S  20,  p.  189 

**       magnetite,  disadvantages  of Ques.  S  14,  p.  185 

"  "  mercury    arc    rectifiers    versus 

brush  machines  for Ques.  K  19,  p.  86 

"        Nemst,  competing  with  gas-arcs Ques.  S  34,  p.  199 

"            "       experience  with Ques.  S  33,  P-  198 

"            "        Wolfram  and  tantalum,  success  ob- 
tained    Ques.  S  35,  p.  200 

Life  of  I-beam  in  salt  water Ques.  A  10,  p.  8 

Lightning  arresters,  horn  type,  on  high-tension  lines.  Ques.  P  41,  p.  145 

"              "           mercury  arc  rectifiers  as Ques.  M  18,  p.  11 1 

"              "           proper  spacing Ques.  P  16,  p.  128 

"         effects  in  varying  altitudes Ques.  P  17,  p.  128 

"         protection  of  3-wire  meter  from Ques.  U  17,  p.  239 

Lines,  disturbance  due  to  wireless  telegraph Ques.  P  42,  p.  149 

''      for  railway  and  lighting,  regulation  of Ques.  M  19,  p.  11 1 

"      high-tension,  advantages  of  separate-well  oil 

switches  Ques.  M    9,  p.  105 

"  overhead,  aluminum  versus  copper,  in  high- 
tension,  long-distance  transmis- 
sion    Ques. 

"  "       connecting  to  underground Ques. 

"  "      dead-ending   Ques. 

"  "       direct-current,  high-tension   Ques. 

"  "      galvanizing  of  hardware Ques. 

^*  "      greatest  radius  220- volt,  3-wire Ques. 

"  "      grounded  or  ungrounded  neutral...  Ques. 

^*  "      high  and  low-tension  and  telephone 

on  same  poles Ques.  P  38,  p.  143 

^'  "  high-tension,  precautions  for  work- 
ing    Ques.  P  28,  p.  13s 
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Lines,  overhead,  iron  telephone  wire  on  poles  with 

high-tension Ques.  P  35*  P-  M* 

"      lead-covered  cables  for Ques.  P  19,  p.  128^ 

"  "       lightning  protection  by  barbed  wire.  Ques.  P  15,  p.  127 

"  "       materials  for  cross-arm  pins Ques.  P  12,  p.  125, 

"      pole  fuse-box Ques.  P  21,  p.  130 

"  "       preventing  inductance Ques.  P  31,  p.  138 

"  "      prevention  of  resonance Ques.  P  33,  p.  I39 

"  "       revamishing  insulation Ques.  P  27,  p.  135. 

"  "      smallest  wire  used Ques.  P  26,  p.  134 

"       soldering  of  joints Ques.  P  25,  p.  134. 

"  "      spacing  for  high-tension Ques.  P  32,  p.  139- 

"  "      telephone  and  high-tension  on  same 

poles Ques.  P  34,  p.  140* 

"  "      3-phase,  4- wire,  unbalanced Ques.  P  37,  p.  142 

"  "      3-phase,    star-connected,    grounded 

neutral    Ques.  P  36,  p.  141- 

"  "      use  of  strain  insulators Ques.  P  23,  p.  131 

"  "      "Y"  versus  delta  connection Ques.  P  30,  p.  136 

"      underground,  apparatus  for  potential  test Ques.  Q  10,  p.  156 

"  "  burning  gas^ear  cables Ques.  Q  18,  p.  160- 

"  "  charge  for  service  connection...  Ques.  Q  14,  p.  157 

"  "  connecting  to  overhead Ques.  P  24,  p.  132 

"  "  direct-current,  high-tension Ques.  P  29,  p.  136 

**  "  effect  on  cable,  generators  out  of 

step   Ques.  Q  17,  p.  158 

"  "  high   and   low-tension   in   same 

trench   Ques.  Q    i,  p.  152 

"  "  how  many  times  out  of  service 

in  1906 Ques.  Q  16,  p.  158^ 

"  "  greatest  radius  220- volt,  3-wire. .  Ques.  P  39,  p.  144. 

"  "  keeping  cables  from  slipping Ques.  Q    3,  p.  154- 

"  "  lead  cables  for  60  cycles,  10,000 

volts    Ques.  Q    4,  p.  154. 

"  •  "  "        "        for  25  cycles,  15,000 

volts Ques.  Q    5.  p.  ISS 

"  "  maximum    grade    for    ducts    in 

which   cables   will   not  slip 

down  Ques.  Q    2,  p.  152 

"                "             placing     fuse-boxes    on    trans- 
former secondaries Ques.  Q  19,  p.  160- 

"  **  prevention  of  .grounds  at  2200 

volts  Ques.  Q    9,  p.  155 

•*                "             services  from  500-volt  and  Edi- 
son 3-wire  systems Ques.  Q  13,  p.  157^ 

"             subway  cutouts  in  flooded  man- 
holes    Ques.  Q  12,  p.  156- 
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Lines,  underground,  3-phase,  4- wire,  unbalanced Ques. 

"  "  time  required  to  nin  service. . . .  Ques. 

**  "  use  of  single-conductor  cable. . . .  Ques. 

Load  curve  for  district  steam  heating Ques. 

Load-factor,  calculations  of Ques. 

"  definition  of Ques. 

M 

Magnetite  lamps.    See  ^l-amps." 

Magnets,  meter.    See  under  "Meters." 

• "         strength  of Ques.  U  23,  p.  241 

Mailing  lists,  for  advertising Ques.  V    3,  p.  266 

Maintenance,  comparative,   cost  for  various  prime 

movers  Ques.  H    6,  p.    46 

McLean  balanced-draft  system Ques.  F    i,  p.    31 

Meetings  of  solicitors  Ques.  V  11,  p.  273 

Mercury-arc  rectifiers  versus  brush  machines  for  mag- 
netite lamps Ques.  K  19,  p.    86^ 

Mercury-vapor  lamps.    See  under  "Lamps." 

"  rectifier,     starting,     with     magnetite 

lamps    Ques.  S  IS,  p.  i8s 

Merit  system  for  employees Ques.  Y  26,  p.  327 

Metal  window-frames,  advisability  of Ques.  A    7,  p.      7 

Meter,  ampere,  on  positive  or  negative  polarity Ques.  U  33,  p.  24/i 

"      determining  size  to  use  Ques.  U  15,  p.  237 

"      effect  of  ground  on  operation Ques.  U  18,  p.  239 

"         "       "  short-circuit  Ques.  U  51,  p.  264 

"      error  due  to  creeping Ques.  U  21,  p.  240 

"         "      in  potential  and  current  transformers...  Ques.  U  29,  p.  246 

"      fusing  cutouts  to  protect Ques.  U  16,  p.  238 

"     maximum-demand,  calculating  bills Ques.  W    3,  p.  287 

*'     one  or  two  for  2-phase  power  ? Ques.  U  28,  p.  244 

"      proper  current  for  testing Ques.  U  25,  p.  24a 

dial  for Ques.  U    2,  p.  22a 

"      removing  if  tampered  with Ques.  U  49,  p.  263 

"      Sangamo Ques.  U  35,  p.  249 

"      short-circuit  in  armature  or  commutator Ques.  U  24,  p.  242 

"      use  of  recording,  on  different  voltages Ques.  U  32,  p.  247 

Meters,  adjustment  of  high  bills Ques.  U  46,  p.  260 

"        Bastian   Ques.  U    7,  p.  23J 

"       booklets  describing Ques.  U  44,  p.  25^ 

"       calculating  loss  through  a  ground Ques.  U  19,  p.  240 

"       changing  to  please  consumer Ques.  U  45,  p.  259 

"      •check  on  flat-rate  sign  equipment Ques.  W  27,  p.  301 

"       chemical  versus  motor  type Ques.  U    6,  p.  232- 

"        cost  of  repairing  and  testing Ques.  U  31,  p.  247 

"        deposit  for ". Ques.  U  40,  p.  251 

"        deterioration  of  magnets Ques.  U  53,  p.  265 
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Meters,  determining  correctness  of  constants Ques.   U  22,  p.  241 

strength  of  magnets Ques.   U  23.  p.  241 

"       discount,  for  alternating-current  motors Ques.   U  12,  p.  235 

U  14,  p.  236 

"        time-limit  Ques.    U  13,  p.  236 

"       disc,  window  in Ques.   U    i,  p.  226 

".      explanation  of  constants Ques.   U  42,  p.  253 

"       gaining  confidence  in Ques.   U  43,  p.  256 

"        insuring   Ques.    U  39,  p.  250 

"       location  of  binding-posts Ques.   U    5,  p.  230 

"       loss  between  station  and  consumers Ques.   X  10,  p.  305 

.    "        minimum  charge  to  cover  rent  of Ques.  W    2,  p.  286 

"       municipal  supervision  of Ques.   U  48,  p.  262 

"       objections  of  Underwriters  to  too  small Ques.   U  47,  p.  261 

'*       on  3-phase  with  common  return Ques.   U  27,  p.  244 

"  •     prepayment,  minimum  charge  . . ; Ques.   U  10,  p.  234 

with Ques.  W    6,  p.  291 

"              "             success  of Ques.   U    8,  p.  233 

u  9,  p.  234 

"       primary,  how  to  be  tested Ques.   U  30,  p.  246 

"       proper  shape  of  hand Ques.   U    3,  p.  229 

"       protection  afforded  by  right-angle  arrange- 
ment    Ques.   U  52,  p.  265 

"       read  by  commercial  or' operating  department?  Ques.   U  50,  p.  263 

"        special  for  ceiling  fans Ques.   Y    i,  p.  309 

"       steam,  reliability  of Ques.    J  19,  p.    72 

"       substitute  for  arc Ques.   U  37,  p.  249 

"        3-wire,  protection  from  lightning Ques.   U  17,  p.  239 

"        220-440-volt,  3-wire,  for  power. Ques.   U  20,  p.  240 

"       two  on  3-phase  circuit Ques.   U  26,  p.  243 

"        two-rate,  success  of Ques.   U  il,  p.  235 

"        use  of  potential  tap Ques.   U    4,  p.  229 

"        when  testing,  information  given  consumer. .  Ques.   U  41,  p.  252 

Mil  li voltmeter  for  testing  for  grounds Ques.  M  16,  p.  no 

Minimum  charge,  how  determined  without  discount 

meter Ques.  W    4,  p.  288 

"              "       proper  amount Ques.  W    2,  p.  286 

Molding  for  electric  wires,  reasons  for Ques.  M  24,  p.  114 

Moore  tube,  candle-power  per  foot Ques.    S  38,  p.  201 

"        "      lighting  rates  charged  for Ques.  W  21,  p.  298 

"        "     voltage  per  foot Ques.    S  37,  p.  201 

Motor,  effect  of  surrounding  temperature  on  efficiency  Ques.    T  35,  p.  225 

Motor-generator,  lighting  from Ques.  W  15,  p.  295 

Motor,  information  to  be  furnished  by  solicitor Ques.    T  13,  p.  209 

"       single-phase,  reversing Ques.    T  21,  p.  214 

"       synchronous,  for  taking  up  inductance Ques.   K  16,  p.    82 

Motors,  advantages  over  steam Ques.    T  14,  p.  211 
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Motors,  altematmg-current,  discount  meters  for Ques.  U  12,  p.  235 

U  14,  p.  236 

"              speed  control Ques.  T  32,  p.  223 

"        best  argument  against  fuel-oil  engines Ques.  T  31,  p.  222 

"        efficiency  of  single  and  2-phase Ques.  T  17,  p.  213 

'*        excessive  starting  current Ques.  T  36,  p.  225 

"        for  small  refrigerating  machines Ques.  T  11,  p.  208 

"        induction,  2300-volt,  3-phase Ques.  T  29,  p.  222 

''        installing  in  place  of  gas  engines Ques.  V  25,  p.  282 

"         minimum  charge  on Ques.  W    2,  p.  286 

"        multi-speed  alternating-current Ques.  T  33,  p.  223 

''        polyphase,  disturbance  of  lines Ques.  T  26,  p.  219 

"              "           small,  objection  to Ques.  T  25,  p.  218 

"        power- factor  of  single  and  polyphase Ques.  T  16,  p.  213 

"        precautions  for  2300  volts Ques.  T  30,  p.  222 

"        proper  fuse  capacity Ques.  T  28,  p.  221 

"        shall  company  sell  them  ? Ques.  Y    6,  p.  312 

"        should  central  station  rent  them? Ques.  Y  13,  p.  320 

"        single  and  polyphase,  installation  cost Ques.  T  27,  p.  220 

"        single-phase,  changing  frequency Ques.  T  22,  p.  216 

*'                 *'            difficulty  in  selling Ques.  T  23,  p.  217 

"                 "           elevator,  control  of Ques.  T  19,  p.  214 

"                 "            largest  size  to  use Ques.  T  24,  p.  218 

"                 "            on  2-phase  system Ques.  T  15,  p.  212 

small,  for  special  purposes  Ques.  Y    7,  p.  316 

Y  8,  p.  317 

Y  9,  p.  318 

Y  10,  p.  319 

Y  II,  p.  319 
"     profitable  to  sell?  Ques.  T  12,  p.  208 

"         special  line  for  starting  campaign Ques.  Y  12,  p.  320 

"        success  of  single-phase  elevator Ques.  T  18,  p.  214 

Municipal  lighting.    See  under  "Lamps." 

N 

Nernst  lamps.    See  under  "Lamps." 

Neutral,  grounded  or  ungrounded  ? Ques.  P  30,  p.  136 

New  business,  commissions  to  architects,  and  so  forth  Ques.  V  14,  p.  276 

"           "        investments  for  getting Ques.  V    9,  p.  271 

0 

Oil,  comparative  value  for  fuel Ques. 

"    coolers,  proper  arrangement  of Ques. 

"    economical  feeding  of Ques. 

"    engine,  Diesel,  economy  of Ques. 

"    for  Parsons  turbine  •. Ques. 

"    grooves  for  bearings Ques. 

"    piping,  joints  in  Ques. 
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Oil  piping,  proper  materials  for Ques. 

"    quantity  used  in  plants Ques. 

"    relation  of  viscosity  to  value  as  lubricant. Ques. 

"    test  for  determining  viscosity Ques. 

"    tests  for  good  engine,  dynamo  or  cylinder  oil Ques. 

"    transformer,  detecting  moisture  in Ques. 

Outages  in  street  series  system Ques. 

Outline  lighting,  encouragement  of Ques. 


Parallel  operation  of  alternators Ques.    K  11,  p.    78 

Penstock,  prevention  of  ice  formation  in Ques. 

Phase,  non-technical  explanation  of Ques. 

Phases,  determining  if  properly  connected Ques. 

Piling,  concrete,  compared  with  wood Ques. 

Pins,  cross-arm,  materials  for Ques. 

Pipe  covering,  treatment  of Ques. 

piping,  oil,  joints  in  Ques. 

"         "     proper  materials  for Ques. 

Poles.    See  also  under  "Lines,  overhead." 

"        ages  of  trees  to  cut  certain  sizes Ques. 

"        cedar,  specifications  for Ques. 

"        creosoted,  liability  to  ground Ques. 

"        increased  cost  due  to  impregnation Ques. 

"        life  increased  by  impregnation Ques. 

"        natural  taper  of  trees  for Ques. 

"        prevention  of  decay  at  top  of  ground Ques. 

"        use  of  creosoted Ques. 

"         "     "  cypress  for  Ques. 

"        when  to  cut Ques. 

Power.    See  "Motors." 

"         distribution,  single  versus  3-phase Ques. 

Power- factor,  calculation  of Ques. 

"  indicators   for    125-cycle,    single-phase 

circuits Ques. 

"  meaning  of  Ques. 

"  single  and  2-phase  motors Ques. 

Power  load,  fair  yearly  increase  of Ques 

Prepayment  meters.    See  under  "Meters." 

Private  plants,  displacing ." Ques. 

Producer-gas  plants  for  electric  lighting Ques. 

Pump,  vacuum,  for  heating  system Ques. 

R 

Hacks  and  switchboards,  high-tension,  materials  for.  Ques.   M    3,  p.  100 
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Kadiators,  luminous,  efficiency  of Ques.    T    4,  p.  206 

^tes,  adjustment  of  minimum  charge Ques.  W    5,  p.  289 

amount  of  minimum  charge Ques.  W    2,  p.  286 

and  system  of  charging  for  steam  heating. . . .  Ques.    J  20,  p.    72 

ascertaining  demand  on  polyphase  installations  Ques.  W  20,  p.  297 

change  from  flat- rate  to  meter Ques.  W  11,  p.  293 

controlling  flat-rate  consumers Ques.  W  10,  p.  292 

determining  minimum  charge Ques.  W    4,  p.  288 

district  steam-heating,  determination  of Ques.    J  17,  p.    71 

Doherty  system,  where  used  ? Ques.  W    7,  p.  291 

European  versus  United  States Ques.  W  13,  p.  294 

flat  versus  meter,  for  district  steam-heating. ..  Ques.     J  12,  p.    66 

"    with  time  switch Ques.  W  28,  p.  303 

for  combination  ^team  and  water-power  plant.  Ques.  W  16,  p.  296 

"    Moore  tube  lighting Ques.  W  21,  p.  298 

highest  and  lowest,  for  street  lighting Ques.  W  14,  p.  295 

low,  for  off-peak  load Ques.  W    9,  p.  291 

minimum,  with  prepayment  meters Ques.  W    6,  p.  291 

profitable,  for  very  small  plant  Ques.  W  12,  p.  294 

Recording  thermometers,  accuracy  of Ques.    C    8,  p.    20 

Rectifier,  mercury,  starting,  with  magnetite  lamps Ques. 

"         mercury-arc,  as  lightning  arrester Ques.   M  18, 

Rectifiers,  mercury-arc,  versus  Brush  machines  for 

magnetite  lamps   Ques. 

Reflectors  for  arc  lamps Ques. 

Refrigerating  machines,  small,  motors  for Ques. 

Regulation  for  series  incandescent  lamps Ques. 

"           of  high-tension  line  for  railway  and  light- 
ing    Ques. 

Regulators,  voltage,  for  inductor  alternators Ques. 

Relay,  alternating-current  reverse,  status  of Ques. 

Resonance,  prevention  of Ques. 

Revenue,  subdivision  of,  in  combination  plants Ques. 

Rheostat,  excessive  starting  current .' Ques. 

Roof  for  fireproof  plant Ques. 

Rotary  converters.    See  "Converters,  rotary." 

Rules,  enforcement  of  rut-off  notice Ques. 

8 

Screw  anchors,  versus  "deadmen,"  for  guy  wires Ques. 

Shafting,  friction  of,  in  industrial  plants Ques. 

Shaking  grates  with  steam  blowers Ques. 

Signs,  encouragfing  use  of Ques. 

"       special,  when  profitable Ques. 

Single-phase  versus  3-phase  power  distribution Ques. 

Smoke,  abatement  of Ques. 

Solenoid,  effect  of  low  power-factor Ques. 
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Soliciting  department,  how  divided /...  Ques.  V  15,  p.  276 

"         versus  advtnlsing Ques.  V  32,  p.  260 

"         women  for,  in  residence  districts Ques.  V  10,  p.  273 

Solicitor,  information  to  be  given  by 1 . . .  Ques.  T  13,  p.  209 

Solicitors,  arrangement  of  territory  for Ques.  V  13,  p.  275 

"          average  salaries Ques.  V  16,  p.  277 

"          checking  work  of Ques.  V  12,  p.  274 

"          meetings  and  discussions  by k Ques.  V  11,  p.  273 

"          number  employed Ques.  V  17,  p.  277 

"          visiting  old  customers Ques.  V  21,  p.  279 

Speed  control  of  alternating-current  motors Ques.  T  32,  p.  223 

"       regulation  of  alternators  in  parallel Ques.  K  11,  p.    78 

Stack,  concrete,  advantages  of Ques.  F    7,  p.    40 

"      difference  in  draft  in  round  or  square Ques.  F    5,  p.    38 

Stacks,  comparison  of  costs  for  different  kinds Ques.  F    6,  p.    39 

Statistics,  fair  yearly  increase  of  power  load Ques.  X  21,  p.  308 

"         kilowatt-hours  consumed  per  lamp  per  year  Ques.  X  18,  p.  308 

"           generated  per  capita Ques.  X  17,  p.  308 

"         percentage  of  business  connected  to  busi- 
ness removed  Ques.  X  20,  p.  308 

Steam  accumulator,  application  of  Ques.  G  12,  p.    44 

*'      blowers,  with  shaking  grates Ques.  F    2,  p.    33 

"       heating.    See  "Heating,  district" 

"      on  reserve  boilers  Ques.  E    2,  p.    25 

Steaming,  hastening,  on  auxiliary  boilers Ques.  F    3,  p.    36 

Storage  battery.    See  "Battery,  storage." 

Street  lighting,  highest  and  lowest  rates  for Ques.  W  14,  p.  295 

Substations,  concrete  construction  of Ques.  A    i,  p.      3 

Suction  inlet,  construction  of Ques.  C    i,  p.    13 

Superheat,  advantage  for  turbines Ques.  I    5,  p.    51 

Surface  condensers,  allowable  drop  in Ques.  G    5,  p.    41 

Switchboard,  arrangement  of,  for  small  plants Ques.  M  20,  p.  112 

"           compartments,  brick  versus  concrete  for  Ques,  M    8,  p.  105 

**           connecting  from  3-phase  generator  ....  Ques.  M  11,  p.  106 

"           gallery,  should  it  be  insulated? Ques.  M  25,  p.  114 

"  3-phase,  arrangement  and  selection  of 

instruments  Ques.  M  22,  p.  113 

Switchboards  and  racks,  high-tension,  materials  for..  Ques.  M    3,  p.  100 

"            transformers,  and  so  forth,  locating  of.  Ques.  M    2,  p.    99 

Switches,  oil,  equipped  with  disconnecting  switches..  Ques.  M    7,  p.  104 

"          "     separate-well  type,  advantages  of Ques.  M    9,  p.  105 

Switching  apparatus,  in  separate  building? Ques.  M    i,  p.    99 

Synchronizing,  automatic,  of  rotaries Ques.  K    6,  p.    76 

Synchronous  motor  to  take  up  inductance Ques.  K  16,  p.    82 
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Tantalum  lamps.    See  under  **Lamps." 

Telephone  and  high-tension  lines  on  same  poles Ques.    P  34,  p.  140 

Tests  for  oils Ques.   O    2,  p.  117 

Thermometers,  recording,  accuracy  of Ques.    C    8,  p.    20 

Time  switch  for  flat-rate  sign  business Ques.  W  28,  p.  303 

"         "       satisfactory  operation  of  Ques.  W  26,  p.  301 

Transformer  oil,  detecting  moisture  in Ques.    R  19,  p.  171 

"  phase  difference  between  primary  and 

secondary Ques. 

"             records,  method  of  keeping Ques. 

Transformers,    connecting    in    multiple    on    2-phase 

system Ques. 

cooling  by  compressed  air Ques. 

"             current,  inverting  Ques. 

"             danger  limit  in  temperature Ques. 

"  for  wireless  telegraph,  protection  from 

lightning Ques. 

"             grounded  neutral,  current  loss  in Ques. 

"             in  series  for  2-phase  work Ques. 

"             method  of  determining  maximum  load  Ques. 

"             method  of  grounding  secondaries Ques. 

**             ratio,  peak  load  to  capacity Ques. 

"             separate  units  or  banked Ques. 

"             should  small  companies  test? Ques. 

"             smallest  size  advisable Ques. 

"             switchboards,  and  so  forth,  location  of.  Ques. 

"            two  or  three  for  3-phase  work Ques. 

"            2-phase,  on  pole  lines  for  motors Ques. 

"             with  underground  secondaries,  ground- 
ing frames  of Ques. 

Tubes,  corrosion  of,  in  surface  condensers Ques. 

Turbine,  Curtis,  increase  in  number  of  stages Ques. 

Turbines,  advantages  of  superheat  for Ques. 

•effect  of  long  usage  on  efliciency Ques. 

500-kw  versus  reciprocating  engines Ques. 

operating  on  exhaust  steam Ques. 

proper  oil  for Ques. 

steam,  comparative  maintenance  cost Ques. 

versus  reciprocating  engines Ques. 

vertical  hydraulic,  connected  to  generator. .  Ques. 

V 

Vacuum  pump,  for  heating  system Ques. 

Viscosity  of  oil  relative  to  value  as  lubricant Ques. 

"         "    "    tests  for  determining Ques. 

Q— 25 
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Voltage  regulators  for  inductor  alternators Ques.  K  15,  p.    81 

Voltmeter,  small,  calibrating  Ques.  L    9,  p.    98 

W 

Water-power,  low-head,  cost  of  repairs Ques.  B    4,  p.     12 

"                   "          depreciation  on Ques.  B    3,  p.    12 

"                   "          maintenance  cost Ques.  B    2,  p.     11 

when  profitable Ques.  B    i,  p.      9 

Wattmeters.    See  under  "Meters." 

Window- frames,  metal,  advisability  of Ques.  A    7,  p.      7 

Window  lighting,  encouragement  of  Ques.  Y  16,  p.  323 

Wire,  bare,  for  station  wiring Ques.  M    4,  p.  loi 

Wireless  telegraph  causing  disturbance  on  lines Ques.  P  42,  p.  149 

Wiring,  effect  of  free  Ques.  Y  14,  p.  322 

"         for  old  residences  Ques.  W  24,  p.  300 

"         free  for  store  windows  Ques.  Y  17,  p.  324 

"           "     interference  with  local  contractors Ques.  Y  15,  p.  322 

"         from  generator  to  switchboard,  kind  of  con- 
duit    Ques.  M  ro,  p.  105 

"        houses,  and  so  forth,  on  instalments Ques.  Y  18,  p.  324 

"         iron-conduit,  testing  of , Ques.  U  38,  p.  250 

Women  as  residence  solicitors  Ques.  V  10,  p.  273 

Wood,  comparative  value  for  fuel Ques.  D    3,  p.    21 

Wright  discount  meters.    See  under  "Meters." 
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TRADL       MAR^^ 
REG.  U.S.  PATENT    OFFICE. 

The  Standard  for  Rubber  Insolation 

Where  Quality  is 
Considered,  Okonite 

Products  are 

Always  Used 


THE  OKONITE  COMPANY,  Ltd. 

253   BROADWAY 
NEW  YORK 


Sole  Mannlactorers  ol 

Okonite  Insulated  Wires  t^  Cables 

Candee  Patented  Potheads 
Okonite  Tape  Manson  Tape 
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In  all  lines  of  manufacture  there  is  one  particular  brand  ox 
make  that  excels  in  Quality,  Carbon  products  bearing  the 
name  COLUMBIA  are  recognized  throughout  the  world 
as  the  BEST. 

COLDNBlA  CARBONS  for  Enclosed  Arc  Lamps  are 
the  Most  Uniform,  have  the  Longest  Life,  are  the  Cleanest 
Burning  and  Most  Efficient. 

COLlIIBIA  BKliSllES  are  Permanently  Lubricating, 
Low  in  Resistance,  Non-Cutting,  Prevent  Sparking,  Out- 
wear All  Others  and  Save  Commutators. 

COLUMBIA  BATTERIES  have  the  Highest  Efficiency, 
Longest  Life,  Greatest  Recuperation  and  are  the  Most 
Reliable. 

When   ordering   Carbon    Products,  specify 
COLUMBIA,     irs  YOUR  GAIN 

NATIONAL   CARBON  CO. 

CLEVELAND,    OHIO 
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The  Electric  Storage 
Battery  Company 

Philadelphia 


MANUFACTURER  OF  THE 


Cbloribe  Hccumulator 


99 


FOR 


Central 

Lighting  and 

Power  Stations 


Descriptive    Buiietins    and 
Price  Lists  upon  Application 


SALES  orricES 

NEW  YORK                                      BOSTOM  CNICAGO 

100  BrMdway                         60  State  Street  MerqeetU  BM9. 

ST.  LOUIS  ATUNTA 

Weiaw  right  BIdfl.  Candler  BIdg. 

CLCVCUND                                SAN  FRANaSCO  PHIUOCLPNIA 

CitizeM*  BMfl.                             Crocker  BMg.  Alleoheny  Ave.  A  lOtli  St. 

CANADA  s  Ceaediaa  General  Electric  Co.,  Ltd..  ToroaU 
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SANGAMO 

WATTMETER 


For  Direct  and  Alternadn^ 
Current 

Electric  Appliance  Company 

GENERAL  SELLING  AGE,NTS 

CHICAGO  DALLAS 

SAN  FRANCISCO         NE.W  ORLEANS 
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ALLISdiUMRS  CO. 

MILWAUKEE;  WIS^  U.  S.  A. 


Where  the  responsibility  for  complete  power 
equipments  is  divided 

the  results  can  Iiardly  be  as  satisfactory  as  wlien  the 
machinery  is  all  designed^  built  and  install^}  by  one  company. 

How  is  it  possible  to  realize  the  highest  efficiency 
except  through  harmonious  working  of  every  detail  ? 

In  the  absence  of  this  no  plant  can  yield  the  maximum 
output  to  be  obtained  from  it  under  proper  conditions, 
at  the  minimum  expense  per  kilowatt-hour  for  opera- 
tion and  maintenance* 


Allis-Chalmers  Steam  Turbine  and  Generator. 

Any  efficiency  short  of  the  highest  attainable  means 
proportionate  loss. 

We  build  complete  power  and  electrical  equipments  of 
every  description^  whether  the  prime  mover  required  is 
a  Steam  Turbine^  Reciprocating^  Steam  En^inCf  Hy- 
draulic Turbine  or  Gas  Engine;  and  for  each  of  these 
we  are  taking  orders  in  large  volume* 

Because  most  purchasers    realize  the  advantage  of 
having  the  complete  equipment  covered  by  one  contract. 


Offices  in  all  large  cities 
Gmadian  Represfotativety  A]liB-Cbalmers-BulIock»  Lld.»  Montreal. 
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Popular    Apparatus 

for 

Progressive   Operators 


Type  K,  Form  SAB, 
Single-Phase  Meter 


Type  A  Transformer 


Form  C  Arc  Lamp 


You  don't  have  to  hope  for  satisfactory  operation,  you  get 
it  with  Fort  Wayne  apparatus.  It  is  a  result  of  superior 
quality. 

Type  K  Meters  are  popular  meters — made  for  either  single 
or  multiphase  circuits.  Type  A  Transformers  wiih  per- 
fect insulation.  Form  C  Arc  Lamps  for  all  classes  of  arc 
lighting.  Motors  and  Generators,  Direct  or  Alternating  Cur- 
rent.    Complete  equipments  for  Power  or  Lighting  Plants. 

Bulletins  on  each   kind  of  apparatus  —  ask  for  them. 


Main  Office:  Fort  Wayne,  Ind. 


Atlanta 

Boston 

Cincinnati 

Chicago 

Detroit 


Sales  Offices; 

Grand  Rapids 
New  Orleans 
New  York 
Pittsburgh 
Philadelphia 


St.  Louis 
St.  Paul 
San  Francisco 
Syracuse 
Yokohama 
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Genmil  EkcMc  Qmpcmy 
Improved  TypeH  Traosfonners 

1007    r>isAio^ 

The  history  of  transformer  development  h&  the 
history  of  the  Type  H  Transformer*  The  intro- 
duction of  the  Improved  Type  H  marks  the  be- 
Sfinnins:  of  a  new  era«  This  transformer  is  an 
evolution  from  previous  Type  H  desigfns  and  not 
only  retains  every  feature  of  excellence  found  in 
them^  but  also  contains  notable  improvements  in 
mechanical  and  electrical  detaik. 


Prominent 
Characteristics 

Unequalled  Insulation — 
Greatest  Durability — 
Lowest  Core  Losses — 
Highest  All-Day  Efficien- 
cies* 
Unsurpassed  Mechanical 
Structure. 


Resoltant 
Advastases 

Maximum  Protection  to 
Life  and  Property — Mini- 
mum Depreciation — Mint- 
mum  Cost  of  Operation — 
Maximum  Returns  for 
Investment* 

14T7 


PRINCIPAL  OPPICB 

New  York  Office  c?    .  x    j       iwi   \7    S9l^%  Offices  In 

AA  Broad  Street  bCheneCtady.  IN.  Y.  all  lar^e   cities 
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SPRAGUE    ELECTRIC 


COMPANY 

The  PIONEER  and  LEADER  of  to-day 

in    the    development     and     manufacture    of 

INTERIOR    CONDUITS 

And 

FLEXIBLE  STEEL-ARMORED 

CONDUCTORS 

For   Interior   Wiring 


Our 
FLEXIBLE  STEEL  CONDUIT 

And 

FLEXIBLE  STEEL-ARMORED 

CONDUCTORS 

With 

GALVANIZED    FINISH 

Represent  the   most  advanced   methods   and 
materials  in  Electric  Wiring  Construction 


General  Offices 

527-531   West  34th  Street 

New  York  City 

Branch  Offices 

CHICAGO  ST.  LOUIS  BOSTON  PHILADELPHIA 

PITTSBURGH         BALTIMORE        SAN  FRANCISCO 

NEW  ORLEANS 


Ixxxii 


"Circular  Loom" 
"Electroduct  Loom" 
•*LuTz"  Metal  Molding 


Approved  and  listed  by  the  Underwriters*  Nation- 
al Electric  Association.  Endorsed  and  used  by 
Architects,  Electrical  Engineers  and  Contractors. 


MANUFACTURED   BY 

American  Circular  Loom 
Company 

CHELSEA,  MASSACHUSETTS 

Factories:  Kenilworth,  N.  J.;    Chelsea,  Mass. 

New   York:  R.  B.  Corey  Co  ^  jg  Cortlandt  St, 

Chicago :  Thos.  G,  Grier,  128  W.  Jackson  Blvd. 

San  Francisco :  J.  R,  Cole  Co.y  766  Folsom  St, 
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INSPECTIONS 

and  acceptance  tests,  made  for  the  purchaser,  at  the  shops  of  the 
manufacttirer 

INSURE. 

the  shipment  of 

SELECTED    GOODS 

How,  otherwise,  can  you  KNOW  that  the  goods  delivered  are 

reasonably  close  to  your  specifications? 
Ost  facilities  are  at  your  service. 

ELECTRICAL  TESTIN6  LABORATORIES 

Nth  street  and  EASr  END  AVENUE,  NEW  YORK 

«« Electrical  and  Pliotometrlcal  Tests  of  Every  Description.' 


"SHAWMUT" 

National  Electrical  Code  Standard 
FUSES  AND  BASES 


HAIN   LINE  AND   BRANCH   CUTOUTS 
STRONG,  COMPACT  AND   EFFICIENT 

CHA5E-SHAWMUT  CO. 

NEWBURYPORT,  MASS. 
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The  World's  Standard 

High  Tension 

Insulators 

for  all  Voltages 


NO  1  PROVO 


NO.  2  PROVO 


NO.  1  HIGH  VOLTAGE 


NO.  8  HIGH  VOLTAGE 


T""^  Hemingray  Glass  Co. 


Office,  Coviogtoo,  Ky. 


Factory,  Maocie,  lod. 
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Rubber  Covered  Wire  and  Cables 

Solid,  Stranded  and  HexiMefor  Electric 
Light,  Power  and  Telephone  Service 

High  Class  Special  Conductors  of  Electricity  for 

Light  and  Heavy  Artillery»  Naval  Portahle,  INvers',  Signal  Sarvice*  Suh- 
marine*  Torpedo*  Telegraph*  Telephone*  Underground  or  Aerial  Leaded 
Cables*  Electrolier  Wires  of  very  small  diameter*  Lamp  and  Switch  Cords 

Large  Stranded  Feeders,  Car  Cables,  Rubber 
Compounds  for  Insulating,  Hose,  Packing,  6loves, 
Shoes  and  Rubber  Goods  of  Every  Variety   .   •   • 


Prompt  DellTeries 


Estimatet  Cheerfully  Furnished 


Bristol,  R.L,  VS.k. 


NATIONAL  INDU  RUBBER  CO. 

BRANCHES 
42  BroAdwar,  New  York  84  Lake  St.,  Chicacro  101  Milk  St ,  Boston 

879  Washington  St.,  Buffalo  S7  Hopkins  Place,  Baltimore 


^t^^fHrj.^ 


i(^'.''^J; 


THE  INDIANA  RUBBER  &  INSULATED  WIRE  CO. 

J0NE5B0R0,  INDIANA 
Msnntactnrers  of 

PARANITE  and  PEERLESS  Rubber  Covered   Electric 

Light,  Power  and  Telephone  Wires  and  Cables  for 

Aerial,  Underground  and  Submarine  use. 
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Habirshaw  Wire  Company 


For  AU       Tl^^^^k/V  ^  ™''*  *"'  '^^ 
Services    ^U— ■'MKHSW>»p>— ^^    Pressvre 


Offices  Works 

253  Broadway,  N.  Y.  Yonkers,  N.  Y. 


SANDERSON  &  PORTER 

Encineer3^Contractors 

EXAMINATIONS  -  REPORTS 
DESIGNS  -  SPECIFICATIONS 

CONSTRUCTION  •  EQUIPMENT*  SUPERVISION 
AND  MANAGEMENT  DF 

RAILWAY,  LIGHT andPOWER 
PROPERTIES 

HYDRO-ELECTRIC  DEVELOPMENTS 
52  Willi Aivi  Street     New  York 
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WARNER 

ENCLOSED  ARC  LAMPS 


BUILT  FOR  SERVICE 
FIREPROOF 
THROUGHOUT 

WARNER  MULTIPLE 
LAMPS  FOR  A.  C  and  D.C 


The  Lamp  of  Lamps 
for  Station  Service 
and  Hard  Wear. 


ALLWARNERUMPS 


ARE 


INTERCHANGEABLE 

Series  Lamps  for  D.  C. 
may  be  used  on  9.6  or 
6.6  Amp.  Also  used  on 
9.6  Amp.  with  Open 
Lamps. 


SENT  ON  APPROVAL. 


MANVFACTURED  BY 


WARNER  ARC  LAMP  COMPANY 

Miincle,  Indiana^  U.  S.  A. 
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51A4^LtX 


Those  interested  in 

Illumination 

should    be    on   the 
mailing  list  of 

Holophane 


A  monthly  bulletin 
devoted  to  the 

Holophane  System  of 
ninminaflon 

Sent  free   to   any   address   by  the 
SALES     DEPARTMENT 

HOLOPHANE  COMPANY,  227  FultonSU  New  York  city 
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ANDERSON  ELECTRIC 
TIME  SWITCH 


A  device  that  will  turn  your 
current  on  and  off  automatic- 
ally, regularly  and  surely  "with- 
out need  of  superintendence. 

This  switch  will  fit  any- 
^rhere  and  ^rill  do  its  w^ork 
under  any  atmos- 
pheric conditions* 

Requires  w^ind- 
ing  but  once  a 
week* 

Send  for  BUL- 
LETIN 21. 


Albert  &  J.  M.  Anderson  Mfg.  Co. 

289-293    A    STRELELT,    BOSTON,    MASS. 
NEW  YORK  CHICAGO 


Rich  fn  Current  Information 
Indispensable  for  Central  Station  Reference 


DIRECT  TO 
THE  POINT 


Reliable,     Simple,     Clear 

Attractive,  Interesting 

Influential 

The  only  Magazine  which  thor- 
oughly exploits  the  many  and 
increasing  problems  of  proper 
illumination. 

No  lighting  company  can  afford 
to  be  without  it. 

$1.50  a  year  Published  Monthly 

THE  a.LUMlNATING 
ENGINEER  '^'^UJy*.'??*'- 
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The  New  Sinser  Build jiif 

and  the  Tower  addition  of 

The  Metropolitan  Bailding 

will  ht  equipped  with 


OTIS 

Traction 

Elevators 


This  lype  of  machme. 
providing  high  speed 
and  greai  car  travel, 
wkh  facility  for  per- 
fect control,  best  meets 
the  requirements  of 
elevator  service  for 
these  recent  tQwering 
structures. 

Correspondfin  ce 

Invited 


in 


I 


OTIS 

Elevator 
Company 

NEW  YORK 

17  Battery 

Place 

OTI3  oillcei 
Uirou^rhoLit 
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Olorporatuin 

Main  Office 
147  Milk  Street,  Boston 

Southwestern  OflSce 
Wilson    Building,    Dallas 

Chicago  OflSce 
First  National  Bank  Building 

Constructing  Engineers 

Designers  and  Builders  of  Railways; 
Electric  Light  and  Power  Plants ;  Water 
Power  Developments ;  High  Tension  Trans- 
mission and  Distributing  Systems;  Brick, 
Concrete  and  Reinforced  Concrete  Build- 


ings. 


Investigation  of 


Proposed  Railway,  Light  and  Power 
Developments 


XCll 


stone  &  Webster 

84  State    Street,  Boston 

General  Managers 
of 

The  Lowell  Electric  Light  Corporation 

The  Seattle  Electric  Co. 

Puget  Sound  Electric  Railway 

Cape  Breton  Electric  Co.,  Limited 

El  Paso  Electric  Co. 

Jacksonville  Electric  Co. 

Ponce  Electric  Co. 

The  Minneapolis  General  Electric  Co. 

Edison  Electric  Illuminating  Co.  of  Brockton 

Houghton  County  Electric  Light  Co. 

Brockton  and  Plymouth  Street  Railway  Co. 

The  Houghton  County  Street  Railway  Co. 

Whatcom  County  Railway  and  Light  Co. 

Savannah  Electric  Co. 

Dallas  Electric  Corporation 

The  Blue  Hill  Street  Railway  Co. 

Fort  Hill  Chemical  Co. 

Tampa  Electric  Co. 

General  Electro-Chemical  Co. 

Houston  Electric  Co. 

Fall  River  Gas  Works  Co. 

Galveston  Electric  Co. 

Columbus  Electric  Co. 

The  Electric  Light  and  Power  Co.  of  Abington  and  Rockland 

The  Key  West  Electric  Co. 

Northern  Texas  Electric  Co. 

Paducah  Traction  and  Light  Co. 

Pensacola  Electric  Co. 

Stoughton  Gas  and  Electric  Co. 

Tacoma  Railway  and  Power  Co. 

Puget  Sound  International  Railway  and  Power  Co. 

Baton  Rouge  Electric  and  Gas  Co. 
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ThefiahcDck&  Wilcox  Company 

Street, 

1 


85  Liberty  Street,  New  York 


MANUP^CTTURKRS  OF 


Babcock  A  Wilcox,  Stirlins:,  A.6:T.  Horizontal 
and  Cahall  Vertical 

Water  Tube  Steam  Boilers 

Steam  Superheaters  and 
Mechanical  Stokers 


Branch  Offices 


Boston,  10  Post  Office  Square 
PHiLADSLPmA,  1110-1112  North  Am.  Bldg. 
San  Fbanciboo,  68  First  St. 
PrrrsBUROH,  Farmers  Deposit  Bank  Bldg. 
New  Orlkans,  638  Baronne  St. 
Dbnvkb,  410  Seventeenth  St. 
Salt  Lakx  Citt,  818  Atlaa  Block 


Chicago,  Marquette  Bide. 
Atlanta,  Ga.,  1188  CancDer  BldR. 
Clkvsland,  706  New  England  Bldg. 
Mexico  Citt,  7  Avenida  Jaurez 
Havana,  Cuba,  116|  Calle  de  la  Habana 
Los  Angbles,  821  Trust  Bldg. 
Cincinnati,  Traction  Bldg. 


Works  :       -       Bayonne,  N.  J.,  Barberton,  O. 

Our  books  '» STEAM"  and  " STIRLING  "  sent  free 
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WESTON 

Electrical  Measuring  Instruments 


The  continued  development 
and  Improvement  In  the  well- 
known  Weston  Instruments 
has  resulted  In  the  present 
practically  perfect  models. 


WESTON  STANDARD  PORTABLE  VOLTMETERS 
AND  AMMETERS  are  the  best  instruments  available  for  use 
in  testing  circuits. 

WESTON  LABORATORY 
STANDARD  INSTRUMENTS 
are  the  most  sensitive  and  accu- 
rate obtainable.  They  are  recog- 
nized and  used  as  Standards 
throughout  the  world. 

LOW-PRICED  PORTABLE 
INSTRUMENTS  are  sold  by  the 
Weston  Company  for  use  where 
extreme  accuracy  is  not  required. 
Even  in  these  low-priced  instru- 
ments the  usual  perfection  of 
workmanship  peculiar  to  Weston 
products  is  exhibited. 

WESTON  SWITCHBOARD  INSTRUMENTS  of  the 
ILLUMINATED  DIAL,  ROUND  PATTERN,  EDGEWISE 
and  DUPLEX  types,  in  large  variety  of  sizes  and  ranges,  are 
unsurpassed  in  points  of  superior  mechanical  and  electrical  work- 
manship. They  are  the  product  of  original  scientific  investiga- 
tion.   Have  been  extensively  copied  but  never  equaled. 

CatAlogae*  giving  full  deicript Ion  of  all  types  of  Instruments 
will  be  mailed  promptly  upon  applicstion  to 

Weston  Electrical  Instrument  Co. 

MAIN  OFFICE  AND   WORKS 

Waverly  Park,  Newark,  N.  J.,  U.  S.  A. 

NEW   YORK  OFFICE,   74  CORTLANDT  STREET 
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WAGNER  ELECTRIC  MFG.  CO. 

Main  Office  and  Fadoryt  St  Lonis»  U.  S.  k. 

MR.  CENTRAL  STATION  MAN  AND  ENGINEER: 

About  the  only  way  we  know  of 
bringing  our  line  to  your  notice  is 
through  our  trade  advertising.   We 
cannot  meet  each  one  of  you  indi- 
vidually, often  enough  to  tell  you 
of  new  developments,  and  we  there- 
fore are  forced  to  solicit  your 
request  for  our  bulletins. 

A  bulletin  of  to-day  is  obsolete 
to-morrow.   Your  name  should  be  on 
our  mailing  list.   Will  you  see  if 
your  file  of  Wagner  literature  is 
complete? 

Polyphase  Motors — 74-V 
Single-Phase  Motors— 75-V 
Trans  formers — 78-V 
Instruments — 79- V 

DISTRICT  OFFICES  IN  ALL  PRINCIPAL 
CITIES 
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John  A.  Roebling's 
Sons  Company 

OF  New  York 

117,  119  and  121  Liberty  St.,  New  York  City,  N.  Y. 


Manufacturers  of  High  Grade 

Electrical  Wires  and  Cables 

of  every  description 


Light  and  Power  Cables 

a  specialty 


Works  and  General  Offices :  Trenton,  N.  J. 

Branches : 

San  Francisco     Chicago    Cleveland 
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INVESTIGATE 

THE  HEATERS  THAT 
BARR  BUILDS 

IT  PAYS 

Attractive  in  design. 

Simple  in  Construction. 

Heating  unit  easily  changed  or  renewed. 
A  complete  line  of  Heating  and  Cooking  ap- 
pliances equipped  with  the  '\EUREKA'  unit. 

MANUFACTURED  BY 

The  W.  J.  Barr  Electric  Mfg,  Co. 

CLEVELAND,  OHIO,  U.  S.  A. 


SCBSCKHE 

TO   THE 

Western    Electrician 

SDBSCUBE 

Electrical  men  prefer  to  read  the  Western 
Electrician  because  it  publishes  the  news 
while  it  IS  news. 

Advertisers   patronize   thfe   Western    Elec- 
trician   because   it   gives    them    a   service 
which    they    cannot    obtain     through    any 
other   publication. 

CHICAGO                                               NEW  YORK 

507  Marquette  Bldg.                                  150  Nassau  Street 

ABVERnse 

IN   THE 

Western    Electrician 

ADYimSE 
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Alberger  Condenser  Compaoy 

95  Uberty  St.,  New  York,  N.  Y. 


Surface,  Ceofrifiigal  aod  Barometric  Coodeosers 
High  Yacflnm  Apjiaratiis,  Cooliog  Powers 

WAINWRIOHT 

Peed  Water  heaters  Hot  Water  Service  Heaters 

Expansion  Joints 


^LBBROSR  CX)CNTBRCURRENT  8LTRPACB  CONDBK8BR 


Alberger  Pump  Compaoy 


95    Liberty  St. 
New  York,  N.Y. 


Centrifus^ai  and  Turbine  Pumps 

for  aii  Services 
Ens^ine,  Turbine  or  Motor  Drive 


Branch  Office 

205  La  S«lle  Straet 

Chicago,  111. 


Raevea  A  Skinaar  MachlneiT  Co. 

617ChaMlcalBldg. 

St.  Loai0,  Mo. 


XCIX 


A  RECORD  OF  SERVICE 


Garton  -  Daniels 
Arresters 

The  best  protection  from  lightning 
for  generators,  motors  and  trans- 
formers. The  path  of  lowest  resist- 
ance, and  the  smallest  possible  air- 
gap.  This  arrester  does  not  increase 
in  resistance,  after  numberless  dis- 
charges. 

Electric  Service  Supplies  Go. 

"SUPPLICB  POR  CVCIIY  CLCCTIIIC  BCRVICC*' 

HAYEI  &   ENOLUND.   DBrT.  POITEI  &   BBIO.   DBrT. 

PHILADELPHIA  CHiCAOO 

OAITON-DANIELS,   DEPT.  KEOKUK 


the  Electrical  Review 


The  paper  you  should  read  to  be  informed.  Earliest  reports  of 
conventions  and  association  meetings.  Prints  all  the  electrical 
news.    More  widely  quoted  than  any  other  electrical  journal. 

for  Central  Station  men 

The  Electrical  Review  is  of  particular  value  to  central 
station  men.  Its  contributors  are  the  leading  engineers,  and 
its  editorials  are  practical  and  helpful.  Its  departments  de- 
voted to  the  commercial  side  of  central  station  operation  and 
descripltions.of  new  apparatus  are  well  sustained  and  abreast 


of  the  times. 


Subscription  Price,  $3.00  a  Year 

$4.00  Canada       $6.00  Foreifn  Countries 

Sample  Copy,  Ten  Cents 


315  Dearborn  St.       pT    P  p  T  1?  T  P  A  T         ^^    PARK    ROW 
Chlcafo  JCiL-zILVj  1  JVlV^/\l-/  ^ew  York  City 

42  Old  Broad  St.,  E.  C. 


05  Milk  Street 


Boston 


REVIEW 


London 


Model  No.  67 

Victoria  Phaeton 

Price  $1,600 

This  carriage,  ouf  latest  creation,  is  unqueailonably  the  most  dis- 
tinct aiid  distinguished  of  electric  automobiles,  Ii  is  ihe  acme  of 
style  and  luxuriousness.  Throughout  marked  ingenuity  and  artistic 
taste  has  been  shown  by  the  designer — nothing  is  sbimped^broiid, 
liberal,  graceful  lines,  providing  an  exceptionally  comfortable,  con- 
venient and  spacious  veliicle. 

We  make  Ruaabouls,  St«D|iQp««,  Surreys,  Open  and 
Closed  Cfaelseas,  Physic t« as*  Road,  Station  and  Delivery 
Waitons^     Trucks  to  specifications. 


Pope  Motor  Car  Co, 

Waverley   Department 

Indianapolis,  Ind. 


ct 
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Benjamin 

Li^htind 
Specialties 

Simple  -  Durable  -  Effective 


WRITE   FOR   ILLUSTRATED  CATALOG 


Benjamin  Electric  Mtg.  Co. 

New  York        Chleago       San  Francisco 


€€ 
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OVERLAPPING-BUCKET    CARRIER 


Conveys  ooal  to 
buokere  or  floor 
of  boiler-room, 
and  removes 
ashee  to  Btora«^ 
or  cars.  Over- 
lapping Joints  of 
the  buckets  pre- 
vent spill.  View 
shows  Conveyor 
in  Power-House, 
Chicago  and 
Western  mdlana 
Railway  Com- 
pany, 47th  St., 
Chicago.  Partic- 
ulars about  this 
or  any  other  in- 
stallation on  re- 
quest. 


LINK-BELT  COMPANY 


PHILADELPHIA 


CHICAGO 


INDIANAPOLIS 


ai 


Emerson  Fans 


Desk  and  Ceiling 

for 

Alternating  Current 

This  company  offers  a  very 
complete  assortment  of  high- 
grade  Fan  Motors,  in  all  ac- 
cepted styles.  The  improved 
features  of  Emerson  Fans 
are  the  product  of  sixteen 
years'  experience  with  this 
apparatus. 


Small  Power  Motors 


for  Alternating  Current 
1/40  to  1/2  H.  P.  for 
Direct  Current  1/20  to 
2  H.  P. 

Motors  in  small  sizes  for 
all  purposes  The  Emerson 
Company  makes  small  mo- 
tors only,  no  large  ones, 
but  can  furnish  a  variety 
of  frames  and  types  which 
is  unequalled. 


^ 


Sewing  Machine  Motors,  Bxhenetcra,  Motor  Lathes 
Write  for  Balletlns  of  Motors  and  Specialties 

The  Emerson  Electric  Mfg.  Co. 

St.  Louis,     -     Mo. 

Eastern  Office,  136  Liberty  Street,  New  York  City 
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J.  G.  WHITE  &  COMPANY, 

INeOn^ONATSD. 

ENGINEERS   and   CONSTRUCTORS. 

43-40   EXCHANQC   PLACK.  NEW  YORK.  N.  Y 


Reports  made  on  Electric  RallwAys,  Electric  Light  aod 
Power  Properties,  Steam  Railways,  etc.,  etc.,  for  Trust 
CompaDies,  Bankers  and  Investors.  Separate  Mechanical, 
Electrical,  Civil  and  Hydraulic  Engineering  Departments. 
Acts  as  Consulting  or  Supervising  Engineers  for  work 
embraced  In  any  of  its  departments. 

coNSTiiueTioN    dcpaiitniknt: 

Electric  Railways,  Electric  Light  and  Power  Plants, 
Steam  Railroads,  Water  Works,  Qas  Works,  etc.,  built. 
Full  equipment  of  contractors  plants  and  tools. 

oPCMATiNO  dcpartniknt: 

Electric  Rsilways,  Electric  Light  and  Power  Plants,  Qas 
Works,  Water  works,  etc.,  operated. 

piNANCc   dcpartniknt: 

Assistance  given  in  financing  meritorious  enterprises  for 
Public  Service  Utilities,  Itansportation  or  industrial 
Purposes. 

LONDON    CORRCSPONDCNTS. 
J.  G.  WHITE  &  COMPANY,  LTD., 

CANNON  ST.,  LONDON.  C.  C. 
CANADIAN    CORRCSPONDCNTS. 

THE  CANADIAN  WHITE  COMPANY,  LTD., 

IMONTRCAL. 


The  Sale  of  Current 
by  Central  Stations 

is  an  important  feature  of  the  Central  Station  business 

which   has   received   the   most  careful  attention   of  the 

editors  of  ELECTRICAL  WORLD. 

C  600  pages  have  been  devoted  10  this  subject  during  the 

past  year. 

C  The  space  given  to  this  class  of  articles  alone  is  equiv* 

alent  to  about  3  volumes  of  N.E.L.A.  transactions. 

C^  About  one-half  of  all  the  reading  matter  appearing  in 

ELECTRICAL  WORLD  is  of  direct  interest  to  the  men 

engaged  in  the  Central  Station  Industry. 

C  ELECTRICAL  WORLD  is  published  weekly  and  the 

subscription  price   is  only  $3.00  per  year;  it  is  worth 

many  times  this  to  any  progressive  Central  Station  man. 

C^Send  in  your  subscription  now  to 


Electrical  World 

239  West  39th  Straet 
New  York 
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MANY'S  THE  TIME 

That  central  stations  have  turned 
losses  into  profits  by  changing  to 

A=B 

Arc  Lamps 

Long  and  excellent 
service,  coupled 
with  economical 
maintenance,  are 
'  largely  responsible 
for  the  sure  profits 
obtainable  from  the 
use  of  A-B  Lamps. 

Write  for  bulletins  and   information. 

The  Adams=Bagnall  Electric  Company 

GENERAL     OFFICES     AND     FACTORY 

CLEVELAND,  OHIO 


143  Liberty  St.,  New  York  City 
905  Arch  St.,  Philadelphia,  Pa. 
1428  Bmpire  Bldg.,  Atlanta,  Qa. 


303  Dearborn  St.,  Cbtoaffo.  111. 

358  N.  Hyde  Park  Ave.,  Scranton,  Pa. 

712  Dlllaye  Bldg.,  Syracuse,  N.  Y. 
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Weitingrhouse  Horizontal,  Double-Acting  Heavy  Duty  Gas  Engines 

Westinghouse  Gas  Engines  are  made 
to  meet  a  wide  range  of  duty. 

From  the  15  H.  P.  vertical  units  for  house  or  store  service  to 
the  5000  H.  P.  horizontal  units  for  central  station  service. 
From  the  smallest  to  the  largest  each  unit  is  given  the  same 
careful  attention  both  as  to  material  and  workmanship. 


Ask  for  Catalogue  No.  7006,  "Gas  Power." 

The  Westinshoose  Machine  Company 

Builders  of  Steam  Engines,  Steam  Turbines 

Gas  Engines,  Gas  Producers,  Roney  Stokers 

For  information  address  the  nearest  Sales  Office 


New  York.  10  Bridge  Street 
Boston,  181  Ktate  Street 
Baltimore,  Continental  Building 
Cleveland,  New  England  Building 
Pittsburgh,  Westinghouse  Building 
San  Francisco,  Hunt,  Mirk  &  Co. 


Chicago,  171  La  Salle  Street 
Cincinnati.  Traction  Building 
Atlanta,  Candler  BuUdlncc 
St.  Louis,  Chemical  Buildlnir 
Philadelphia,  North  Annerican  Building 
Denver,  McPhee  Building 
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Portable  Instruments 


Vottmetera 
Ammeters 
Wattmeters 
Power  Factor  Meters 
etc?.*  exc. 


One  W^estinghouse  Portable   Instrument  will  do 
the  work  of  two  of  any  other  make 


LonfiT  scale  and  legibility 
Long  workinfiT  ranee 
Permanency  of  calibration 


Double  capacity 

Adaptability 

Accuracy 


Ask  for  Circular  1104 


Westinghouse  Electric  &  flfg.  Co. 


Atlanta 
Baltimore 
Boston 
Buffalo 


Cliieago         Dallas         Kanaaa  Citj         Hew  Orleani         PiUaborgh        San  Fnndsoo 
Cincinnati     Denrer        Los  in^es        New  York  St.  Lonis  Seattle 

Clereland      Detroit        Minneapolis        Philadelphia         Salt  Lake  City   SjrMmae 
Canada :  Canadian  Westinghouse  Co..  Ltd.,  Hamilton,  Ont. 
Mexioo:  6.  &  0.  Braniff  &  Co.,  City  of.Mexioo 


Westinghouse 

Lamp  Company 

510  W.  23d  St.,  New  York 

INCANDESCENT   LAMPS 

Annual  Production,  15,000,000  Lamps 

Factories 


512-534  West  23d  St.,  New  York 
Bloomfield  (W^atsessing),  N.  J. 
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The  Phoenix  Glass  Co. 


Manufacturers  of 
•* Phoenix  Quality'' of 

Inner  and  Outer  Globes 

For  all  Lighting  Systems^ 


Electric  and  Qas  Qlobes, 
Shades,  etc., 

in  Etched,  Rich  Cut  and  Decorated 


Glassware 

for  all  lighting  systems,  our  specialty 

Combining    quality,   excellence    and   in 

thorough    harmony  with    prevailing 

designs   of   lighting  fixtures 


CATALOGUES    UPON    REQUEST 


The  Phoenix  Qlass  Co- 

NEW  YORK  PITTSBURGH  *       CHICAGO 


CVlll 


Henry  L. 

DOHERTY 

-AND 

Com] 

PANY 

• 

Ban] 

KERS 

Purchasers  and 

Operators  of 

Gas  and 

Electric 

Properties 

Sixty  Wall  Street, 

New  York,  N.    K  . 

CIX 
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ok  shoidd  be  n 
y  on  or  before  thi 
)low. 

f  fiveoents  a  dayj 
^e  it    beyond  the 

etum  promptly. 


